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1.0 Declaration for the Record of Decision
(ROD)

Hanscom Field/ Hanscom Air Force Base
CERCLIS ID#: MAS8570024424

NPL Operable Unit 1

Bedford and Concord, Massachusetts

1.1 Statement of Basis and Purpose

This decision document presents the selected remedial action for National Priorities List
(NPL) Operable Unit 1 {OU-1), at Hanscom Field/Hanscom Air Force Base (AFB) (Figure 1).
This remedial action was selected in accordance with the Comprehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA), 42 USC § 9601 et seq., as
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), and, to
the extent practicable, the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP), 40 CFR Part 300 et seq., as amended. The Commander, 66th Air Base Wing,
Hanscom AFB, MA has been delegated the authority to sign this Record of Decision (ROD)
for the U.S. Air Force (USAF} and the Director of the Office of Site Remediation and
Restoration has been delegated the authority to sign this ROD for the U.S. Environmental
Protection Agency (USEPA).

This decision was based on the Administrative Record, which has been developed in
accordance with Section 113 (k) of CERCLA, and which is available for review at the
Hanscom AFB Environmental Office located at 72 Dow Street, Hanscom AFB. The
Administrative Record Index (Appendix A to this ROD) identifies each of the items
comprising the Administrative Record upon which the selection of the remedial action is
based.

The Commonwealth of Massachusetts, through the Massachusetts Department of
Environmental Protection (MADEP), concurs with the selected remedy.

1.2 Assessment of the Site

The response action selected in this ROD is necessary to protect the public health or welfare
or the environment from actual or threatened releases of hazardous substances into the

environment.

1.3 Description of the Selected Remedy

This ROD sets forth the selected remedy for QU-1 at the Hanscom Field/Hanscom AFB
NPL Site, which involves the continued operation of the existing dynamic groundwater
remediation system, land use controls including institutional controls, and the monitoring
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of groundwater and surface water. This remedy is expected to remove/ destroy the sources
of groundwater contamination, effectively contain the migration of groundwater
contaminants and is expected to reduce the overall extent of the groundwater plume via a
reduction in contaminant mass. The following are the major comporents of the selected
remedy:

» Operate the existing dynamic groundwater remediation system (groundwater
collection, treatment and recharge system; vacuum enhanced recovery system;
molasses and/or permanganate injections).

* Maintain and enforce Land Used Controls (LUCs), including Institutional Controls
(ICs), to prevent exposure to hazardous substances above permissible levels.

* Anenvironmental sampling program {including groundwater and surface water) to
monitor the performance of the groundwater remediation system and to monitor
progress towards achievement of the Remedial Action Objectives (RAOs).

* Five-Year Reviews as long as any hazardous substances, pollutants or contaminants
remain at the site above levels that allow for unrestricted exposure and unlimited
use to assure that the cleanup remedy continues to protect human health and the
environment.

The primary objectives of the remedial measures are to:

e Prevent exposure (via ingestion, inhalation and/or dermal contact) to groundwater
containing COC concentrations that exceed federal drinking water standards (i.e.,
MCLs and non-zero MCLGs, state drinking water standards (i.e.,, MCLs), and state
groundwater risk characterization standards (i.e., MCP Method 1 GW-1 standards);

e Prevent further migration of dissolved-phase COCs in groundwater;

e Prevent discharge to surface-water bodies and wetlands of groundwater containing
COC concentrations that exceed federal drinking water standards, state drinking
water standards, and state groundwater risk characterization standards; and

e Within an acceptable time period (<30 - 50 years), return groundwaters to federal
drinking water standards, state drinking water standards, and state groundwater
risk characterization standards.

Secondary objectives are to ensure that excavation at the three source areas (Sites 1, 2 and 3)

is controlled to prevent exposure to any residual contamination in the subsurface soil and to
prevent exposure to vapors that could accumulate in buildings affected by the contaminated
groundwater plume.

The Department of Defense (DoD) initiated its Installation Restoration Program (IRP)
concurrently with the CERCLA (as amended by SARA) with the overall goal of cleaning up
contamination on installations. The U.S. Air Force began implementing the IRP at L.G.
Hanscom Field and Hanscom AFB during the 1980s with initial surveys and records reviews
to identify potentially contaminated sites. This effort identified thirteen specific sites with
known or suspected contamination to be included in the restoration program. Subsequent
discoveries have increased the number of IRP Sites to twenty two. Fourteen (14) of these
sites have been closed with regulatory concurrence and eight (8) have remedial actions in-
place/on-going. Initially the Massachusetts Department of Environmental Protection
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(MADEP) was the lead regulatory agency for the Hanscom IRP until Hanscom AFB,
including Hanscom Field, was listed on the NPL in May 1994. At this time USEPA became
the lead regulatory agency for CERCLA regulated sites whereas MADEP retained the lead
role for sites excluded from the purview of CERCLA under CERCLA’s petroleum exclusion
clause. These petroleumn sites are deferred to the state for regulation under the
Massachusetts Contingency Plan (MCP) (the Commonwealth’s Superfund Law). Of the 8
IRF Sites with remedial actions in-place/on-going two (2) are MCP sites and the remaining
6 IRP sites are CERCLA regulated sites. These 6 have been grouped into Operable Units
(OUs) to facilitate future response actions. Operable Unit 1, the subject of this ROD,
includes IRP Sites 1, 2, and 3.

The selected remedy is a comprehensive approach for OU-1 that addresses current and
potential future risks caused by groundwater and any residual soil contamination.
Specifically, this remedial action addresses three distinct areas of concern (IRP Sites 1, 2, and
3) within OU-1 which are all located on L.G. Hanscom Field. Remedial actions have already
been conducted in confirmed plume source areas within OU-1 (IRP Sites 1, 2 and 3 which
are summarized in Section 2.2). The nature of contamination at OU-1 includes residual
dense non-aqueous phase liquids {(DNAPL), dissolved-phase volatile organic compounds
(VOCs) and the potential for residual soil contamination in plume source areas. This
contamination is a result of various historical USAF activities on L.G. Hanscom Field
associated with fire training and/or the disposal of waste fuels, oils, solvents, paint, paint
thinners, degreasers and other waste liquids. .

Principal threats that this ROD addresses include human contact and/ or ingestion of
contaminated groundwater and human contact with potentially contaminated soil.
Principal chemicals of concern include trichloroethylene (TCE), cis-1,2-dichloroethylene
(DCE), and vinyl chloride in groundwater. The selected response action addresses
principal threats at OU-1 by preventing the further migration of, and, over time, eliminating
contaminated groundwater on Hanscom Field/Hanscom AFB property and off-site {e.g.,
Town of Bedford conservation lands); by removing and/or destroying contaminant mass at
the source areas; by maintaining and enforcing land use controls/institutional controls to
prevent exposure to, and use of, contaminated groundwater and to ensure that excavation at
the three source areas is controlled to prevent exposure to any residual contamination in the
subsurface soil and to prevent exposure to vapors that could accumulate in buildings
effected by the contaminated groundwater plume; and continuing a long-term monitoring

program.

1.4 Statutory Determinations

The selected remedy is protective of human health and the environment, complies with
Federal and State requirements that are applicable or relevant and appropriate to the
remedial action, is cost-effective, and utilizes permanent solutions and alternative treatment
technologies (vacuum enhanced recovery and injection of molasses and/or permanganate)
to the maximum extent practicable. This remedy also satisfies the statutory preference for
treatment as a principal element of the remedy.
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Because this remedy will result in hazardous substances initially remaining on-site above
levels that allow unrestricted exposure and unlimited use and, and groundwater and land
use restrictions are necessary, a statutory review will be conducted to ensure that the
remedy continues to provide adequate protection of human health and the environment
every five years after initiaion of the remedial action until groundwater contamination is
below levels that allow for unlimited use and unrestricted exposure.

1.5 ROD Data Certification Checklist

The following information is included in the Decision Summary section of this ROD.
Additional information can be found in the Administrative Record file for this site.

1. Chemicals of concern (COCs) and their respective concentrations

2. Baseline risk represented by the COCs

3. Cleanup levels established for COCs and the basis for the levels

4. Current and future land and ground-water use assumptions used in the baseline risk
assessment

5. Potential land and groundwater use that will be available at the site as a result of the

selected remedy
6. Estimated capital, operation and maintenance (O&M), and total present worth costs;

discount rate; and the number of years over which the remedy cost estimates are projected
7. Key factor(s) that led to selecting the remedy
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1.7 Authorizing Signatures

This ROD documents the selected remedy for groundwater at OU-1 at Hanscom AFB. The
USAF selected this remedy with concurrence of the U.S. Environmental Protecion Agency
and the Massachusetts Department of Environmental Protection.

US. Air Force

By: %QMM pate: /Y Sep £7
* ThomasVSchluckebier

Colonel, USAF
Commander
664 Air Base Wing

U.S. Environmental Protection Agency

9@.__-—“ ﬁ M«j Date: c%]%z’afm

Jgmes T. Owens III
irector T
Office of Site Remediation and Restoration

Region 1

By:
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2.0 Decision Summary
2.1 Site Name, Location and Brief Description

2.1.1 Name and Location

Hanscom Field/Hanscom AFB - This site is located in Middlesex County, Massachusetts,
approximately 14 miles northwest of downtown Boston and includes land in the towns of
Bedford, Concord, Lexington, and Lincoln, Massachusetts. The OU-1 area addressed in this
ROD includes parts of Hanscom Field, Hanscom AFB and the wetland and forest areas to
the north/northeast of the runways that is owned by the Town of Bedford (Figure 1). IRP
Sites 1 and 2 are located in Bedford and Site 3 is in Concord.

2.1.2 Comprehensive Environmental Response, Compensation, and Liability Act
Information System Identification Number

The Comprehensive Environmental Response, Compensation and Liability Act Information
System (CERCLIS) identification number for Hanscom Field/ Hanscom AFB is CERCLIS
ID# MA8570024424.

2.1.3 Lead Agency

The USAF is the lead agency with regulatory oversight from USEPA (lead regulator) and
the MADEP (support regulator).

2.1.4 Site Description

Hanscom AFB is an active base owned and operated by the Federal government through the
Department of the Air Force. Hanscom AFB is home to the Electronics Systems Center
(ESC), a dynamic nucleus of research and development. ESC is the USAF’s acquisition and
development center for world-class command and control systems.

L.G. Hanscom Field, located adjacent to and north of the Base, is a full-service General
Aviation airport owned by the Commonwealth of Massachusetts and operated by the
Massachusetts Port Authority (Massport) and the Federal Aviation Administration (FAA).
However, Hanscom Field was leased from the Commonwealth and used as a military

airport by the Air Force from 1942 to 1973.

Topographically, Hanscom Field and Hanscom AFB are located in a low-lying basin
surrounded by hills. The relatively flat runway portion of Hanscom Field lies in the ancient
lake bed of glacial lake Concord. The ground surface elevation on this former lake bed
ranges from 120 to 130 feet above mean sea level (MSL). The hills south of the air base, and
Pine Hill to the west, rise to more than 200 feet MSL., Hills north of the airfield area are
more subdued, but still rise above 150 feet MSL, Former Glacial Lake Concord and
Hanscom AFB on its southern edge drain to the Shawsheen River, which flows north-
northeast from the site to join the Merrimack River approximately 15 miles downstream.
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DoD initiated its IRP concurrently with CERCLA (as amended by SARA) with the overall
goal of cleaning up contamination on installations. The USAF began implementing the IRP
at L.G. Hanscom Field and Hanscom AFB during the 1980s with initial surveys and records
reviews to identify potentially contaminated sites. Hanscom AFB, including Hanscom
Field, was listed on the USEPA National Priorities List (NPL} in 1994, 14 of the 22 IRP sites
identified with known or suspected contamination have been have been closed with
regulatory concurrence and the remaining 8 have remedial actions in-place/on-going. Of
the 8 IRP Sites with remedial actions in-place/on-going two (2) are MCP sites and the
remaining 6 [RP sites are CERCLA regulated sites. The CERCLA sites were grouped into
three operable units, defined as follows:

Operable Unit 1

IR Site 1: Fire Training Area II

IRP Site 2: Paint Waste Disposal Area

I[RP Site 3: Jet Fuel Residue/Tank Sludge Disposal Area
Operable Unit 2

IRP Site 4: Sanitary Landfill

Operable Unit 3

IRP Site 6: Landfill/ Former Filter Beds

IRP Site 21: Unit 1 Petroleum Release Site

The location of the three Operable Units is shown in Figure 1. A more complete description
of the site can be found in Section 1.3 - Background Information of the 2007 Revised
Focused Feasibility Study (FFS), NPL Operable 1, Hanscom AFB, Massachusetts {(Hanscom
AFB, May 2007).

2.2 Site History and Enforcement Activities
2.2.1 History of Site Activities

Prior to 1973, Hanscom AFB leased the runways and flight line, that are now Hanscom
Field, from the Commonwealth and the primary mission of Hanscom AFB was the
operational maintenance of fighter aircraft and research and development support.

During the period that the Air Force leased the runways and flight line, hazardous wastes
were generated by support operations and disposed of at different areas on Hanscom Field.
In addition, fire training exercises were routinely conducted at one or more areas on
Hanscom Field. As noted above, QU-1 includes IRP Sites 1, 2, and 3, (Figure 1) which are all
located on Hanscom Field and for which the Air Force is the principal responsible party.

2.2.1.1 Site 1 - Fire Training Area ll

Site 1 is located northwest of Runway 5-23 at the north end of the airfield and was
reportedly used from the late 1960s through 1973 for fire training exercises. Waste oils,
solvents, paint thinners, and degreasers were collected from arcund the base, dumped into
pits, ignited, and then extinguished. Occasionally, aircraft wrecks and fuselages were
burned in the pits. Two separate pits were used over the years of training exercises. The
size of each pit was estimated to be 15 feet by 20 feet. There is no information indicating
that liners or containment was used at this site.
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2.2.1.2 Site 2 - Paint Waste Disposal Area ,

Site 2 is located north of Runway 11-29 and east of Runway 5-23 in the northeast portion of
the airfield and was used for disposing of waste solvents and paint from 1966 to 1972. Metal
plating wastes may also have been disposed in this area from the early 1960s through 1972.
There is no information indicating whether any type of liner or containment was used at this
site.

2.2.1.3 Site 3 - Jet Fuel Residue/Tank Sludge Disposal Area

Site 3 is located at the western portion of the airfield in a triangular area bounded by
Taxiway "Whiskey" to the north, Taxiway "Mike" to southwest and Runway 5-23 to the
southeast . Several hundred drums of waste airplane fuels, oil, and paint were buried at Site
3 between 1959 and 1969. Leaking drums were reported at Site 3 at the time of burial. There
is no information indicating whether any type of liner or containment was used at this site.

2.2.2 History of Federal and State Investigations and Removal and Remedial
Actions

The Air Force is the responsible party for all sites at OU-1. DoD initiated its IRP
concurrently with the CERCLA (as amended by SARA) with the overall goal of cleaning up
contamination on installations. The USAF began implementing the IRP at Hanscom
Field/Hanscom AFB in 1982 when Roy F. Weston, Inc. was retained by Hanscom AFB to
conduct a hydrogeologic investigation at Hanscom Field to assess the potential for water
quality degradation at the Town of Bedford’s Hartwell Road wellfield as related to past
waste disposal activities at Hanscom Field. In 1984 JRB Associates, Inc. was retained by
Hanscom AFB to complete an Installation Assessment/Records Search. The purpose of this
investigation was to identify the potential for environmental contamination from past USAF
waste management and training practices, evaluate the probability of contaminant
migration, and assess the potential hazard posed by historical USAF activities. This effort
identified 13 specific sites to be included in the restoration program. Subsequent discoveries
have increased the number of IRP sites to 22. In 1985 Haley & Aldrich, Inc. (H&A) was
retained by Hanscom AFB to conduct investigations and prepare Remedial Action Plans for
Sites 1 through 5 on L.G. Hanscom Field. Subsequently, in 1988, the “Final” Remedial
Action was completed for the closed base municipal landfill (OU-2/Site 4} and Removal
Actions {removal of buried drums and/or visibly contaminated soil) were completed at
three high risk sites on L.G. Hanscom Field (IRP Sites 1, 2 & 3). The above investigations,
Remedial Action Plans and Removal Actions were conducted under the Air Force initiated
CERCLA based IRP with the MADEP as the lead regulatory agency.

In August 1996, in order to determine the magnitude and extent of any residual soil
contamination at the confirmed OU-1 plume source areas (IRP Sites 1, 2 and 3), Hanscom
AFB partnered with USEPA Region I and Tufts University on a soil sampling program
under CERCLA. For Hanscom AFB, the purpose of the soil sampling and analysis was to
determine if residual soil contamination warranted additional remedial efforts. The data
also was used to evaluate the effectiveness of response efforts to date. More details on the
results of this soil sampling and analysis are provided in CH2M Hill’s Final Report dated 19
January 1998, entitled: OU-1 Field Report, Hanscom AFB. For USEPA Region I and Tufts
the soil sampling and analysis program was part of USEPA’s Environmental Technology
Initiative (ETT). This ETI project was the demonstration of a dynamic site investigation
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using Adaptive Sampling and Analysis with the goal of demonstrating the capability of
field analytical technologies in the context of producing data of sufficient quality to support
remedial decisions in a cost-effective manner. USEPA published the results of this effort as
USEPA document USEPA-542-R-98-006, dated September 1998, and entitled: Innovations in
Stte Characterization, Case Study: Hanscom Air Force Base, Operable Unit 1 (Sites 1, 2 and 3).
22.21 Site1 - Fire Training Area Il

Contaminated soils were excavated from three areas at Site 1 in 1988 (Burn Pit #1, Burn Pit
#1 Runoff Area, and Burn Pit #2) (Figure 2). A total of 2,160 tons of visibly contaminated
soil was removed and transported to disposal facilities. Post-excavation survey data
indicate that excavation depths averaged three to four feet in the two Burn Pits, and one to
two feet in the Burn Pit #1 Runoff Area. These areas were backfilled with clean fill material.

2.2.2.2 Sites 2 & 3 - Paint Waste Disposal Area Jet Fuel Residue/ Tank Sludge Disposal Area

Buried drums were excavated from Sites 2 and 3 in January and February, 1988. The
majority of the drums were empty and only 660 gallons of liquids were recovered. Site 2
contained 4 drum excavation pits (Figure 3) and Site 3 contained 10 drum excavation pits
(Figure 4). A total of 1,896 tons of visibly contaminated soil was removed from the pits
along with the drums and transported to licensed off-site disposal facilifes. The pits were
backfilled with the remaining excavated soil and clean fill material with the intent that any
residual contamination would be captured by the groundwater collection trench installed
around the perimeter of the site.

2.2.2.3 Response Actions for OU-1 Groundwater

Groundwater beneath OU-1 is contaminated with volatile organic compounds (VOCs) as
the result of historical USAF activities and the Remedial Action Plans developed for IRP .
Sites 1, 2, and 3 by Haley & Aldrich (H&A) in 1988 included a groundwater collection,
treatment and recharge system to address the OU-1 groundwater contamination. This
system has operated continuously (except for maintenance and repair periods) ever since it
was placed in operation in April 1991

The original system consisted of groundwater collection trenches at Site 1, 2, and 3; four
boundary interceptor wells aligned along a transect near Sites 1 and 2 and the northeast
boundary of Hanscom Field with the conservation lands owned by the Town of Bedford;
and recharge basins at Sites 2 and 3 (Figure 5). In 1997, a Vacuum Enhanced Recovery
(VER) system with four recovery wells was placed in operation in the immediate vicinity of
Burn Pit #1 Runoff Area at Site 1 (Figures 5 and 6). Also in 1997, two additional
conventional interceptor wells were placed in operation, one downgradient (southeast) of
Site 1 and the other downgradient (north) of Site 2. In 1999, the VER system at Site 1 was
augmented by the conversion of 3 monitoring wells in the immediate area to conventional
interceptor wells. Also in 1999 another conventional interceptor well was installed at the Site
1 Burn Pit #2 area and in 2006 a conventional interceptor well was installed midway
between Site 1 and the boundary.

All of the collected groundwater is pumped to a central treatment facility located between
Sites 1 and 2, where an air stripper is used to remove contaminants from the collected
groundwater. The treated water is then either recharged back into the ground at Site 2
and/or Site 3 and/or discharged into a drainage channel on the east side of Runway 5-23.
The drainage channel discharges into the wetlands/beaver ponded area northeast of

g

0OU-1 ROD S3EPTEMBER 2007 10



Runway 5-23. The OU-1 system has treated between 100 to 320 gallons per minute since it
became operational and, as of the end of 2006, more than 1.7 billion gallons of groundwater
had been treated.

In addition to the above groundwater pump and treat action sodium permanganate has
periodically been injected in the immediate vicinity of Burn Pit #1 Runoff Area at Site 1 to
chemically destroy contaminants (with harmless by-products) and an in-situ reactive zone
(IRZ) was created midway between Site 1 and the boundary (Figure 7) by the periodic
injection of molasses. The injection of molasses creates suitable in-situ conditions for the
biodegradation of the chlorinated aliphatic hydrocarbons which make up the OU-1
groundwater contamination.

In 2000 the IROD for OU-1 identified the above described dynamic groundwater
remediation system as the selected Interim Remedy for OU-1 Groundwater.

2.2.3 History of CERCLA Enforcement Activities

When Hanscom Field/Hanscom AFB was designated a NPL site in May 1994 OU-1/IRP
Sites 1, 2 and 3 became regulated under CERCLA rather than the Massachusetts
Contingency Plan (MCP). At that time the Commonwealth of Massachusetts determined
that the site was “Adequately Regulated” and deferred to the federal requirements.

In 1994, all parties agreed that Hanscom AFB should continue the on-going OU-1
groundwater remediation efforts while concurrently addressing the issues raised by the
Superfund designation. Subsequently Hanscom AFB completed the following for OU-1:
soil sampling and analysis at each of the 3 source areas, applicable risk assessments,
groundwater modeling, a May 2000 Focused Feasibility Study, a June 2000 Interim Proposed
Plan, and a November 2000 Interim Record of Decision ({IROD). The IROD (Air Force
signed 24 January 2001 and USEPA signed on 6 February) was issued at that time to select
an interim remedy which would be protective of human health and the environment in the
interim while additional information was gathered to support the selection of a final
remedy. Please note the 2000 IROD re-confirmed the Remedial Action Plans developed and
implemented in the 80’s that were under the auspices of the Massachusetts Department of
Environmental Quality Engineering (MADEP predecessor).

Since 2000 significant progress (discussed in 2.13, The Selected Remedy) has been made
towards the cleanup of OU-1 and additional information has been gathered which would
support the selection of a final remedy. Therefore, in 2007, a Focused Groundwater Flow
and Transport Model (May 2007), a Revised Focused Feasibility Study of OU-1 (May 2007),
and a Proposed Plan (May 2007) have been prepared to support this Final Record of
Decision {(ROD) for OU-1.

2.3 Community Participation

Throughout the site's history, community concern and involvement have been high.
Hanscom AFB has kept the community and other interested parties apprised of site
activities through informational meetings, fact sheets, press releases and public meetings.
Below is a brief chronology of public outreach efforts.
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¢ In the early 1980s, public briefings were periodically conducted during Hanscom
Field Advisory Commission meetings regarding the Preliminary Assessment/Site
Inspection phases of the CERCLA process. Vg

¢ In the early 1980s, there was significant newspaper coverage of Hanscom AFB's
Preliminary Assessment/Site Inspection/ Remedial Action status.

» Letter sent to regulators and other stakeholders providing status of Remedial Action
Plans for Sites 1 through 5 and announcing a public informational meeting on June
30, 1987.

¢ On June 30, 1987 a public informational meeting was held regarding the Remedial
Action Plans for Site 1 through 5 at OU-1.

*  On April 4, 1989, the Massachusetts Division of Water Pollution Control,
Department of Environmental Quality Engineering, Executive Office of
Environmental Affairs, provided the State Secretary with a copy of the public notice
for a groundwater discharge permit determination for publication in the Central
Register. Also on April 4, 1989 the Division of Water Pollution Control requested
that the Bedford Minuteman newspaper publish a legal notice concerning Hanscom
AFB’s groundwater discharge permit application.

*  On March 21, 1990, a copy of an Application for Variance and Environmental
Notification Form was sent to the regulators (USEPA and MADET) and other
stakeholders. Notices of a 30-day public review /comment period were placed in the
Bedford Minuteman and the Environmental Monitor.

¢  OnJune4, 1990 - MEPA notice of a consultation session on June 13, 1990 to receive
comments from regulators and other stakeholders on Hanscom AFB’s groundwater
remediation.

*  OnJune13, 1990 a consultation session was held regarding Hanscom AFB’s
groundwater remediation.

e Technical Review Committee meetings were conducted on June 1, 1993 and
December 15, 1993.

¢ The Technical Review Committee was expanded to become the Restoration
Advisory Board (RAB) which has held meetings periodically since November 29,
1994.

» On May 18, 2000 the project team (Hanscom AFB, USEPA, and MADEP) held a
meeting with Bedford Town officials to discuss the Interim Proposed Plans for OU-1
(and Proposed Plans for OU-3/Site 6), the Federal Facility Agreement being
established between Hanscom AFB and the USEPA, and the situation concerning
monitoring well RAP1-7 in the Bedford Community Gardens.

*  On June 8, 2000, copics of the Fact Sheet describing the Interim Proposed Plan and
information of the public comment period, public meeting, and public hearing were
mailed to everyone on the RAB mailing list.

e  On June 8, 2000, copies of the Interim Proposed Plan and associated Fact Sheet and
information regarding the public comment period, public meeting, and public
hearing were mailed to the Town of Bedford and Concord (Town Manager, Board of
Health, and Conservation Commission) and Massport (Hanscom Field Manager and
Environmental Unit).

e  OnJune 8, 2000, Hanscom AFB and USEPA published a notice and brief analysis of
the Interim Proposed Plan in the local and Hanscom AFB newspapers and made the

My} *
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plan and associated Fact Sheet available to the public at the Bedford and Concord
Town Libraries, and the Hanscom AFB Library. The notice included the time and
date of the public meeting and hearing.

¢ From June 9 to July 10, 2000, Hanscom AFB and USEPA held a 30 day public
comment period to accept public comment on the alternatives presented in the
Focused Feasibility Study and Interim Proposed Plan.

o  On June 28, 2000, Hanscom AFB and USEPA held an informational meeting at the
Bedford Town Hall to discuss the results of the Remedial Investigation and the
cleanup alternatives presented in the Focused Feasibility Study and to present the
Air Force’s Interim Proposed Plan to a broader community audience than those that
had already been involved at the site. It should be noted that the fact that the Air
Force was seeking an ARARs waiver on the grounds that the selected remedy is an
interim action was announced to the public in the Interim Proposed Plan. At this
meeting, representatives from USEPA and Hanscom AFB responded to questions
from the public.

s  On June 28, 2000, Hanscom AFB and USEPA held a public hearing at the Bedford
Town Hall to accept any oral comments on the Interim Proposed Plan. A franscript
of this meeting and the comments and responses to comments are included in the
Responsiveness Summary included as Appendix B to the November 2000 OU-1
IROD.

» In February 2001 the Interim Record of Decision selecting an interim remedy for OU-
1 was finalized (signed by the Air Force on January 24, 2001 and by the USEPA on
February 6, 2001). A copy of this IROD was placed in the Bedford Town Library and
the Hanscom AFB library. A Public Notice summarizing and announcing
availability of this IROD was published in local and Hanscom AFB newspapers.

o On June 7, 2007 a Public Notice announcing the June 8 through July 9, 2007 public
review/comment period on the 2007 Proposed Plan for NPL OU-1 was published in
local and Hanscom AFB newspapers. In addition to the dates of the
review/comment period this notice included a brief analysis of the 2007 Proposed
Plan, the time and date of a public informational meeting and a hearing concerning
the of the 2007 Proposed Plan, and the availability of the 2007 Revised FFS and
Proposed Plan in the Bedford and Hanscom Libraries,

¢ On June 7, 2007 copies of the Proposed Plan and information on the public comment
period, public meeting and hearing were mailed to Bedford (Town Manager, Board
of Health & Conservation Commission), Concord (Town Manager & Board of
Health), Massport (Hanscom Field Airport Director & Environmental Unit) and
Navy.

e From June 8 through July 9, 2007 copies of the 2007 Revised FFS and Proposed Plan
were on file at the Bedford Town Library and the Hanscom AFB Library for the
duration of the Public Review/Comment Period.

¢ From June 9 to July 10, 2007 Hanscom AFB and USEPA accepted comments from the
public concerning the 2007 Proposed Plan for NPL OU-1.

e OnJune 20, 2007, Hanscom AFB and USEPA held an informational meeting at the
Bedford Town Hall to discuss the cleanup alternatives presented in the 2007 Revised
FFS and to present the Air Force’s Proposed Plan to a broader community audience
than those that had already been involved at the site. At this meeting,
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representatives from USEPA and Hanscom AFB responded to questions from the
public.

¢ On June 20, 2007, Hanscom AFB and USEPA held a public hearing at the Bedford o
Town Hall to accept any oral comments on the Air Force’s Proposed Plan. The
comments and responses to comments are included in Section 3.0, Responsiveness
Summary and a transcript of the public hearing is included as Appendix B.

¢ On-going - the Administrative Record for the Hanscom AFB IRP is maintained at
Hanscom AFB Environmental Office and is available for review by the public.

2.4 Scope and Role of Response Action

As stated in Section 2.1.4 and as shown on Figure 1 Hanscom AFB CERCLA sites have been
grouped into 3 Operable Units. A summary of the CERCLA regulatory status for each of
the QUs is as follows:

s This ROD addresses QU-1 and it is a follow-on to the November 2000 IROD for OU-
1. The IROD's selected interim remedial action (operation of the dynamic
groundwater collection and treatment system at OU-1) has been implemented.
Also as noted earlier the 2000 IROD re-confirmed the Remedial Action Plans
developed and implemented in the 80’s. Also, the August 2002 Second Five-Year
Review Report for the Hanscom Field/Hanscom AFB Superfund Site included the
determination that the remedy at OU-1 is protective of human health and the
environment, and in the interim, exposure pathways that could result in
unacceptable risks are being controlled. The next Five-Year Review of the OU-1
Remedial Action is scheduled to be completed in September 2007. —

e« QU-2is IRP Site 4, the former municipal landfill for Hanscom AFB. Is currently in
the Remedial Action-Operation Phase. A Remedial Action Plan was finalized in
1988 and construction of the remedy (which included a low permeable cap,
drainage measures and a compensatory wetland) was completed in the fall of 1988.
Long-term monitoring of groundwater and surface water was conducted between
December 1989 and September 1992. The preceding actions were conducted prior
to the listing of Hanscom Field/Hanscom AFB on the NPL with the MADEP as the
lead regulatory agency. In 1995 the Commonwealth deferred oversight to the
USEPA. In 1996 an ecological analysis was completed and supplemental
monitoring of sediments, groundwater and surface water was completed in 1995
and 1996. In 1997 a Human Health Risk Assessment and an Ecological Risk
Assessment were completed. Subsequently USEPA accepted the 1988 Remedial
Action for OU-2 (IRP Site 4, Sanitary Landfill) as the final remedy and the first five-
year review of the Hanscom Field /Hanscom AFB NPL Site was completed in 1997,
This review concluded “based on the field inspection, and human health and
ecological risk assessment, protectiveness of the landfill cap at Site 4 has been
demonstrated.” Also, the August 2002 Second Five-Year Review Report for the
Hanscom Field/Hanscom AFB Superfund Site included the determination that the
remedy OU-2 is protective of human health and the environment. The next Five-
Year Review of the QU-2 Remedial Action is scheduled to be completed in
September 2007.

g
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e There are two (2) IRP sites associated with OU-3, IRP Sites 6 and 21.

e QOU-3/IRP Site 6 (landfill/ former filter bed areas) is currently in the Remedial
Action-Operation Phase. The ROD for OU-3/IRP Site 6 was signed in
December 2000, the Remedial Design was completed in April 2001 and
construction of the remedy was substantially completed in September 2001 at
which time the site began the Remedial Action-Operation Phase. Also, the
August 2002 Second Five-Year Review Report for the Hanscom Field/Hanscom
AFB Superfund Site included the determination that the remedy at OU-3/IRP
Site 6 currently protects human health and the environment in the short-term
because construction has been completed and land use/institutional controls
have been implemented. The Second Five Year Review stated “However, in
order for the remedy to be protective in the long-term, the following actions
need to be taken: conduct groundwater, liquid seep and surface water
monitoring to confirm that natural flushing and natural attenuation are
reducing the size and strength of the contaminant plume within the compliance
boundary and that groundwater quality is being met outside the compliance
boundary. Itis expected that it will take approximately three to five years to
collect sufficient data to make a final protectiveness determination.” The next
Five-Year Review of the QU-3/IRP Site 6 Remedial Action (which is scheduled
to be completed in September 2007) will address the effectiveness of the actions
taken since 2002.

e OU-3/IRP Site 21 (former aviation fuels area) is currently in the Remedial
Action-Operation Phase. The ROD for OU-3/IRP Site21 was signed in August
2002, the Remedial Design was completed in May 2003 and construction of the
remedy was completed in September 2003 at which time the site began the
Remedial Action-Operation Phase. The next Five-Year Review of the OU-3/IRP
Site 21 Remedial Action (which is scheduled to be completed in September 2007)
will address the effectiveness of the actions taken since 2002.

2.5 Site Characteristics

Chapter 1.0 of the 2007 Revised FFS contains an overview of the Remedial Investigation.
The significant findings of the Remedial Investigation are summarized below.

2.51 Site Overview

2.5.1.1 Regional Climatology

The climatic conditions at the site are generally characterized as being a continental climate
somewhat influenced by the Atlantic Ocean to the east. Weather patterns vary considerably
on a year to year and daily basis due to the prevailing northeasterly winds (EA, 1994).
According to the EA Report, average annual precipitation is 44 inches, average annual
snowfall is 56.6 inches, maximum 24-hour precipitation is 8.7 inches, and maximum 24-hour
snowfall is 16.5 inches (based on 87 years of record keeping). Evapotranspiration ranges
between 22 and 28 inches per year.
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2.5.1.2 Topography and Surficial Geology

The topography and surficial geclogy of the OU-1 area is illustrated in Figure 8. -
Topographically, the central part of the area is a low-lying basin surrounded by hills. The

relatively flat runway portion of L.G. Hanscom Field lies in the ancient lake bed of glacial

Lake Concord. The ground surface elevation on this former lake bed ranges from 120 to 130

feet above mean sea level. The hills south of the air base, and pine hill to the west, rise to

more than 200 feet mean sea level. Hills north of the airfield area are more subdued, but

still rise above 150 feet mean sea level.

2.5.1.3 Regional Geology

The bedrock unit underlving most of the Hanscom Field / Hanscom AFB area is known as
the Andover Granite, which is part of the plutonic series of the Nashoba Block. The
Andover Granite is characterized by a series of foliated and unfoliated, garnet-bearing,
muscovite-biotite granites and pegmatite (Hepburn and Munn, 1984). The northeast portion
of the 5ite is underlain by the Assabet Quartz Diorite and the Shawsheen Gneiss. The
Assabet Quartz Diorite is part of the Nashoba Block plutonic series and the Shawsheen
Gneiss is part of the metamorphosed stratified rock sequence of the Nashoba Block.

The Bloody Bluff fault zone is approximately one mile east of Hanscom Field/Hanscom
AFB. This fault zone forms the southeasterly boundary of the Nashoba Block. Younger and
less extensive north-northeast trending faults have been mapped to the north and south of
the Hanscom Field/Hanscom AFB area. These faults likely extend beneath the Site.

Erosional and depositional processes active during the Pleistocene glaciation modified the

landscape in the region until the final retreat of glacial ice from the area approximately rmr
13,000 years ago. As the ice retreated from the area, glacial meltwaters formed glacial Lake

Concord between the ice front to the north and the hills south of Hanscom AFB. Glacial

meltwaters transported and deposited sediments within the lake.

In the vicinity of the Hanscom Field/Hanscom AFB, glacial sediments consist mainly of
glacial outwash materials (material deposited by glacial meltwaters), glacial lacustrine
deposits formed in glacial Lake Concord, and glacial till deposits formed in contact with
glacial ice. The lacustrine deposits are discontinuous since Lake Concord did not submerge
the topographically elevated areas. These elevated areas are generally composed of glacial
till sediments and bedrock.

Outwash sediments overlie much of the lacustrine deposits. These sediments consist of silts
and fine to coarse sands. In addition to the naturally occurring deposits, extensive areas of
Hanscom AFB and Hanscom Field have been filled and graded for construction purposes
(JRB Associates, 1984).

Glacial till immediately overlying bedrock around Hanscom Field/Hanscom AFB consists
of either a brown or gray course to fine sand with some gravel and silt (JRB Associates,
1984). The glacial till unit is relatively thin to absent at the site (Koteff, 1964). Glacial
lacustrine (lake bed) sediments in the vicinity of the Hanscom Field/Hanscom AFB consist
mainly of fine sand and silt grading with depth to clayey siits (JRB Associates, 1984). Koteff,
1964, indicated that the lacustrine sediments at Hanscom Field average 25 feet in thickness. .
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These deposits overlie a discontinuous, thin lens of glacial till and in some places directly
overlie bedrock.

2.5.1.4 Hydrology

Former Glacial Lake Concord and Hanscom AFB on its southern edge drain to the
Shawsheen River, which flows north-northeast from the site to join the Merrimack River
approximately 15 miles downstream. The river starts just north of State Road 2A (North
Great Road), which corresponds approximately to a drainage divide. It flows northward
through the main housing and administrative area of Hanscom AFB, sometimes as an open
channel and sometimes through culverts. Prior to the construction of the air base, much of
the ancient lake bed south of the present runways was wetlands. The air base now has an
extensive storm drain network, but there are still isolated wetland areas. After emerging
from culverts north of Katahdin Hill, the Shawsheen River flows as an open stream
northward past the east-end of the east-west runway and out of the area to the east and
north.

The western and northern portions of the ancient lake bed are drained by Elm Brook. This
stream originates just south of State Road 2A, flows northward on the west side of Pine Hill,
passes north of Hartwells Hill, and joins the Shawsheen River. Another surface drainage
feature not explicitly shown on the topographic maps is in the wetland area east of
Hartwells Hill. This wetland, shown as Qs (Quaternary swamp deposits) in Figure 8, is part
of the conservation lands owned by the Town of Bedford. It contains a network of drainage
channels that start in a ditch running along the east side of the north end of the runway.

The un-named stream then flows to the northeast through the wetlands/ conservation lands
owned by the Town of Bedford and joins Elm Brook just upstream of its confluence with the
Shawsheen River.

In addition to this natural hydrologic process, there are several man-made influences
affecting groundwater flow. At present, the strongest artificial influence is the recharge and
subsurface drainage associated with the groundwater remediation systems at Sites 1, 2, and
3. Each of these sites has a pumped groundwater recovery trench. The remediation systems
at Sites 2 and 3 include artificial recharge fields enclosed within the circumferential trenches.
These recharge fields, however, are only sporadically used and the majority of the treated
water is discharged to the drainage ditch reference in the paragraph above. The Hanscom
AFB groundwater remediation system also includes 11 interceptor wells located in the
vicinity and north of Sites 1 and 2. Together, the trenches and interceptor wells of this
system pump 100 to 300 gallons per minute (gpm) of groundwater. There are also smaller
groundwater recovery systems operated by the U.S. Navy and by Raytheon Missile systems.
These are located on the northwest side of Hartwells Hill, between the hill and Elm Brook.

A third potential influence on groundwater flow in the area is the Town of Bedford's
Hartwell Road Wellfield. The wellfield, located west of Hartwell Hill, is not currently in
operation. However, it has a pumping capacity of approximately 0.82 million gallons per
day (mgd), or 570 gpm, which would have an effect on groundwater flow if operation were
to resume.

The U.5. Geological Survey (USGS) has established a temporary stream gauging station in

the headwaters of the Shawsheen River where it exits from culverts on the north side of
Katahdin Hill. Flow records for 1995 and 1996 indicate a minimum flow of about 1.4 cubic
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feet per second at this gauge. This was taken as an estimate of the base flow of the stream at
this point. Itincludes groundwater seepage into the storm drain system under the Hanscom
Field/Hanscom AFB area. Depth to groundwater ranges from 5 to 10 feet below ground
surface across the Hanscom Field/Hanscom AFB area. These drains are observed to flow
even when there has been no rain for several weeks.

2.5.1.5 Hydrogeology

Groundwater flow occurs both in the fractured and weathered bedrock under the OU-1 area
and in the unconsolidated sediments above the bedrock. The bedrock is predominantly
granite, but some zones of gneiss, schist, and diorite have been encountered. Most borings
have encountered numerous fractures, some filled with silt. No predominant direction of
fracturing has been identified. Rock Quality Designations range from 10 to 100% with an
average of 85%. The majority of the borings penetrated less than 50 feet into bedrock. Itis
not known how deep into the bedrock that significant groundwater flow persists. A review
of bedrock production wells in the vicinity of Hanscom Field/Hanscom AFB revealed seven
wells with depths of bedrock penetration ranging from 71 feet to 1004 feet.

The unconsolidated sediments from the top of bedrock to the ground surface can best be
characterized by distinguishing between the low-lying areas of the glacial Lake Concord
basin and the surrounding hills. In the ancient lake bed, the unconsolidated sediments are
glacial and lacustrine deposits that form two transmissive zones separated by a semi-
confining unit. The lower transmissive zone is in direct contact with the bedrock. It
generally includes a sandy glacial till lying directly on the rock surface, and a coarser sand
and gravel outwash. The thickness of this unit varies from 0 to 60 feet, pinching out at the
bases of the hills. Above this lower aquifer, is a lacustrine silt and clay layer of relatively
low hydraulic conductivity. This semi-confining unit is not continuous, as it pinches out at
the hills and has been eroded away under Elm Brook just north of Hartwells Hill. Its
thickness varies from 0 to more than 50 feet. The upper transmissive zone is a lacustrine
sand unit. In some areas this sand is well sorted, and in others it includes grain sizes
ranging from very fine sand and silt to fine gravel. The thickness of the lacustrine sand
varies from ( to 30 feet.

The hills are composed of a raised bedrock surface covered with glacial till. In some areas,
such as Hartwells Hill, two types of till (sandy till and clayey till) have been identified. The
clayey till generally lies directly on the bedrock surface. It is quite dense, and has a lower
hydraulic conductivity than the sandy till. [ts areal extent is also more limited. The sandy
till consists of unsorted sand and silt with varying amounts of clay and gravel. It generally
extends to the ground surface in the hilly areas.

2.5.2 Type of Contamination and Affected Media

2521 Groundwater Contamination

The nature and extent of groundwater contamination in the three aquifers in the OU-1 area
(upper, lower, and bedrock) have been evaluated in detail through a Long-Term Monitoring
Program (LTMP). To support the OU-1 LTMP an extensive network of interceptor,
recovery and monitoring wells has developed over time (see Figure 9). Since the initial
LTMP Round in 1986 twenty rounds of sampling and analysis within the QU-1 area have
been completed (see Table 2-1). The purpose and scope of LTMP Rounds 1 through 11
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varied from gathering the information necessary to develop, select and design the 1988
Remedial Action Plans; to assess the effectiveness of the 1988 soil removal actions; to assess
the impact and effectiveness of original groundwater collection, treatment and recharge
system; and to better define the nature and extent of contamination within OU-1.

Table 2-1: Schedule of Long-Term Monitoring Rounds

Round No. 1 2 3 4 5 6 7 8 9 10
Date (Mo./Yr.) |2/86 |10/87 |9/88 [11/90 [2/91 [8/91 |6/94 [11/94 |7/96 15/97
Round No. 11 12 13 14 15 16 17 18 19 20
Date (Mo./Yr.) |5/98 |5/99 |11/99 [11/00 [11/01 |11/02 [11/03 |11/04 |11/05 |11/06

LTMP Round 11, conducted in May 1998 by H& A was covered in detail in the 2000 FFS.
The analytical results from Round 11 were used to develop total (and individual) VOC
isopleth (plume) maps for the upper, lower and bedrock aquifers which document the
approximate extent of groundwater in QU-1 at that time. Also during Round 11, OU-1 wide
groundwater and surface water elevations were documented and isopleths (contour) maps
were prepared for each of the three aquifers to document the capture zones of the
groundwater collection system. Water levels were measured in 153 monitoring wells, four
interceptor wells, 18 cleanouts and three pump stations installed in the groundwater
collection system. The groundwater flow for the OU-1 area (based on groundwater
elevation measurements collected during LTMP Round 11} is generally toward the
northeast for all three aquifers. Therefore, the greatest likelihood of offsite migration is to
the northeast towards the conservation lands owned by the Town of Bedford.

The above referenced plume and groundwater contour maps have been included as
Appendix D of the 2007 Revised FFS. For a detailed description of the groundwater flow
characteristics observed at the site, as well as a description of the nature and extent of OU-1
groundwater contamination in May 1998, please refer to the Field Investlgahon Report-

Sampling Round 11 (H&A, 1998).

Following Round 11 the focus of the LTMP changed to gathering data necessary to support
the selection of a final remedy; optimize the on-going remedial actions; and to monitor
progress towards attainment of RAOs and the complete cleanup of OU-1. The most recent
(2006) Long-Term Monitoring (LTM} Report for OU-1 has been included as Appendix C of
the 2007 Revised FES. The 2006 report, in conjunction with the other post-1998 LTM
Reports, documents that contaminant levels are trending lower in each of the three aquifers
throughout the OU-1 area. Levels of contaminants in OU-1"s upper aquifer are below
drinking water standards except for hotspots remaining in the immediate vicinity of the 3
source areas. Also at Site 3 levels of contaminants in the lower and bedrock aquifers
continue to be below drinking water standards. In the off-site (conservation lands owned
by the Town of Bedford) plume the TCE at the lower aquifer hotspot has been reduced from
1,000 ug/L in 1998 to 15 ug/L. in 2006, and at the bedrock aquifer hotspot the TCE has been
reduced from 50 ug/L in 1998 to 17 ug/L in 2006. Table 2-2 lists all VOCs detections in the
2006 LTM round and also compares each to MCP and EPA Standards. These detections of
VOCs in groundwater-surface water are also shown on Figures 10 (upper/surface aquifer),
11 (lower/ till aquifer) and 12 (bedrock aquifer).
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TABLE 2-2 06/26/07
CONTAMINANTS OF CONCERN - OU-1
COMPARISON TO MCP AND EPA STANDARDS FOR CONSTITUENTS
DETECTED IN GROUNDWATER AND SURFACE WATER
Operational Unit 1

S
Hanscom AFB
Bedford, Massachusetts

Volatile Organic Compounds

1,1,1-Trichloroethane Comparison to Standards (ppm)
(71-55-6) EPA-MCL MCP-GW1 MCP-GW2
Site Id Date Result  Units Method 200 200 4000
B252 11/09/06 55.6 ugf/l 82608

RAP1-3R 11/07/06 41600 ug/l 82608 X X X
1,1-Dichloroethane Comparison to Standards (ppm)
(75-34-3) EPA-MCL MCP-GW1 MCP-GW2
Site Id Date Result  Units Method NA 70 1000
B1as 11/098/06 4.82 ug/l  3260B

B111 11/09/06 2.47 ug/l B8260B

B122 1110/06 2.49 ug/l  8260B

B125 11/10/06 0.33F ug! 82608

B126 11/07/06 0.23F ug/l 82608

B244A 11/07/06 0.65F ug/ 82608
B245 11/07/06 0.4F ugl 82608
B248 [DUP] 11/09/06 1.2F ugh  B260B
B248 11/09/Q6 1.05F ug/l 82608

B251 11/09/06 0.11F ug/l 82608

B252 11/09/06 10.5 ugh  B260B

B254 [DUP] 11/07/06 0.32F ugfl  B260B
8254 11/Q7/06 0.32F ug/l  8260B Y. g
P01-2R 11/07/06 0.15F ug/l  8260B
RAP1-6R [DUF] 11/07/06 82.2 ug/l  B2s0B X
RAP1-8R 11/07/06 56.7 ugfl 82608

RAP1-6S5 11/Q7/06 0.46F g/l 8260B
RAP1-6T 1107106 11.7 ugl 82608
RAP2-1R 11/09/06 1.4F ug/ 82608
RAPZ-1T 11/09/06 2.3F ug/l  B8260B
RAP2-3T 11/09/06 0.21F ugfl 82608
RAP3-3T 11/10/06 4.13 ug/l  8260B
RAP3-45 11/10/06 2 ugl 8260B

1,1-Dichloroethene Comparison to Standards (ppm)
(75-35-4) EPAMCL  MCP-GW1  MCP-GW2
Site Id Date Result  Units Method 7 7 80
B108 11/09/06 1.55F ugll 8260B

B111 11/09/06 0.97F ugfl  B260B

B122 11/10/06 Q.17F ug/l B260B

B248 [DUP] 11/09/06 0.7F ugfl  8260B

B248 11/09/06 0.65F ug/ 82608

B252 11/09/06 36 ug/l 82608

B254 [DUP)] 11/07/06 0.19F ug/l  8260B

B254 11/07/06 0.16F ug/l 82608

BAP1-6R [DUF} 11/07/06 7.4F ug/f 8260B X X

RAP1-6R 11/G7/06 G.8F ugfl  8260B

RAP1-7R 11/07/06 1.6F ug/l 82608

RAP2-1R 11/09/06 1.3F ug/l 82608 T
RAP2-1T 11/09/06 1.4F ug/l 82608

NOTES: 1) Current {April 3, 2008) MCP standards used for comparison.

2) X = Denotes exceedance of applicable standard
3) Source of this Table is "LTM Report for QU-1 - November 2006 Sampies”, prepared by Shaw E&I. Page 20
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RAP2-3T 11/09/06 0.18F ug/l 8260B

RAP3-3T 11/10/06 0.43F ug/l  8260B

RAP3-45 1110/06 0.42F ugl 8260B

1,2-Dichlorobenzene Comparison to Standards (ppm}
{85-50-1} . EPA-MCL MCP.GW1 MCP-GW2
Site Id Date Result  Units Method 600 600 2000
RAP1-6T 11/07/06 0.1F ug/t B8260B

1,2-Dichloroethane Comparison to Standards {ppm)
{107-06-2) EPA-MCL MCP-GW1 MCP-GW2
Site id Date Result Units Method 3 5 3
RAP1-6R [DUP) 11/07/06 5.8F ug/l  8260B X X X
RAP1-6R 11/07/06 4.85 ug/l  8260B

RAP1-6T 11/07/06 0.35F ugft 82608

Acetone Comparison to Standards (ppm)
(67-64-1) EPA-MCL MCP-GW1 MCP-GW2
Site Id Date Result  Units Method NA 3000 50000
B125 11/10/06 3.33F ug/l 82608

P01-2R 11/07/06 2.86F ugh 8260B

RAP1-5W4 11/10/06 2.73F ugfl 82608

Benzene Comparison to Standards (ppm)
(71-43-2) EPA-MCL MCP-GW1 MCP-GW2
Site Id Date ° Result Units Method 3 5 2000
B115 [DUP) 11/09/06 3.25F ugfl 82608

B248 [DUP] 11/09/06 0.55F ugh  B260B

B248 11/09/06 0.5F ug/l 82608

B252 11/09/06 Q.17F ugfl 82608

B254 [DUP] 11/07/06 0.22F ug/l  8260B

8254 ) 11/07/06 0.23F ugfl 82608

RAP1-6R 11/07/06 0.7F ug/l B260B

LN s RAP1-6T 1407/06 0.14F ug/l 82608

RAPZ2-1R - 11/09/06 1.1F ugd  8260B

RAPZ-1T 11/09/06 1F ugft 82608

RAP2-3T 11/09/06 0.12F ugfl 8260B

RAP3-3T 11/10/06 Q.13F ugl  8260B

Chloroform Comparison to Standards (ppm)
{67-66-3) EPA-MCL MCP-GWA1 MCP-GW2
Site Id Date Result  Units Method 100 5 400
RAP1-1T 11/07/06 0.59 ugd  §260B
RFW-11 11/09/06 0.66 ugl B8260B
Methyltert-butylether Comparison to Standards (ppm)
{1634-04-4) EPA-MCL MCP-GW1 MCP-GW?2
Site Id Date Result Units Method NA 70 50000
B251 11/09/06 0.44F ug/l  8260B

Toluene Comparison to Standards (ppm)
(108-88-3) EPA-MCL MCP-GW1 MCP-GW2
Site Id Date Result Units Methad 1000 1000 8000
B115 [DUP)] 11/09/06 39.2 ug/l  8260B

B115 11/09/06 58 ug/l  8260B

B232 1110406 Q.17F ug/l 8260B

B252 11/09/06 0.9F ugl  8260B

OW3-07 11/10/06 2.89 ugd  B2608 -

PO4-2R 11/07/06 1.23 ug/t  8260B

RAPt-3R 11/07/06 B850F ugd 82608

RAFP1-6S 110706 0.56F ugft  8260B

NOTES: 1) Current (April 3, 2008) MCP standards used far comparison.

2} X = Denotes exceedance of applicable standard
) Source of this Table is "LTM Renart for QU-1 - November 2006 Samples”, prepared by Shaw E&I.
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Trichloroethene

Comparison to Standards (ppm)

(79-01-6) EPA-MCL MCP-GW1 MCP-GW2
Site Id Date Result Units Method 5 3 30
B108 11/09/06 18.5J ug/l 82608 X X

B111 11/09/06 7.42. ug  B260B X X

B115 [DUPF] 11/09/06 4756 ugf 82608

B118 11110/06 0.48F  ugdl 82608

B122 11/10/06 0.55F  ugl 82608

B125 11/10/06 0.28F  ug/l B260B

B126 11/07/06 1290  ugl 82608 X X

B244A 11/07/06 16.4J ug/l 82608 X X

B245 11/07/06 452J ug/l  B260B

B248 [DUP] 11/09/06 15.2J ugh  B260B X X

B248 11/09/06 128J  ug/ 82608 X X

B249 11/09/06 1.43) ug/l  B260B

B251 11/09/06 1.68) ug 82608

B254 [DUP) 11/07/06 8.86J  ugl 82608 X X

8254 1107106 8.78)  ugl 82608 X X

OW3-07 11/10/06 0.26F  ug/l 82608

PO1-2R 11/07/08 5.34.) ug/l 82608 X X

RAP1-1R 11/07/06 0.22F  ug/l B2608

RAP1-1T 11/07/06 0.46F  ugt 82608

RAP1-3R 11/07/06 1420000 ug/l  8260B X X X
RAP1-4RA 11/07/06 1.26J ug/l  B260B

RAP1-6R [DUP] 11/07/06 71.8J ug/t  8260B X X X
RAP1-6R 11/07/06 193)  ugd B2608 X X

RAP1-6S 11/07/06 0.32F  ugd 82608

RAP1-6T 11/07/06 144  ugl 82608

RAP1-TR 11/07/06 256 ug/) B2608 X X X
RAP1-7T 11/07/06 12.6)  uglt 82608 X X

RAP1-SW4 11/10/06 064F  ugl 82608

RAPZ-1R 11/09/06 130J ug/l 82608 X X X
RAP2-1T 11/08/06 3.9F ug/l 82608

RAP2-3T 11/09/06 1.88J ug/l  5260B

RAP3-3S 11/10/06 62.6J ug/l  B2608B X X X
RAP3-3T 11/10/06 0.86F  ug/l 82608

RAP3-45 11/10/06 3.86J ugl 82608

RFW-11 11/09/06 6.3J ugl 82608 X X

Vinyl chloride Comparison to Standards {ppm)
(75-01-4) EPA-MCL MCP-GW1 MCP-GW2
Site Id Date Result Units Method 2 2 2
B108 11/09/06 11.3 ugh B260B X X X
B111 11/09/06 228 ugl  B260B X X X
B115 [DUP] 11/09/05 748 ugf 82608 X X X
8115 11/09/06 110 ugit 82608 X X X
B244A 11/07/06 2.7F ug/l  B260B X b X
PO1-2R 11/07/06 0.44F  ug/l 8260B

RAP1-6R [DUP] 14/07/06 184 ugll  8260B X X X
RAP1-6R 11/07/06 85 ug/l  82B0B X X X
RAP1-65 11/07/06 417 ug/l 82608 X X X
RAP1-6T 11/07/06 5.83 ug/l  B260B X X X
RAP2-1T 11/00/06 36F ug/l  B260B X X X
RAP3-4S 11/10/06 0.92F  ug/l 82608

NOTES: 1) Current (April 3, 20068) MCP standards used for comparisan.

2} X = Denotes exceedance of applicable standard
3) Source of this Table is "LTM Repart for Ot-1 - November 2006 Samples”, prepared by Shaw E&I.
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cis-1,2-Dichloroethane

Comparison to Standards {ppm)

{156-59-2) EPA-MCL MCP-GW1 MCP-GW2
Site Id Date Result Units Method 70 70 100
B108 11/09/06 101M ugl 82608 X X X
BY11 11/09/06 102M ugl B260B X X X
B115 {DUF] 11/09/06 1300M  ugd B250B X X X
B115 11/09/06 1100M  ug/l 82608 X X X
B118 11/10/06 257M  ugl 82608

8122 11/10/06 357M  ug/l B260B

B125 11/10/06 0.85M  ugd 82608

B126 11/07/06 6.21M ught 8260B

B244A 11/07/06 50.2M  ug/l B8260B

B245 11/07/06 351M  ug/l 82608

8248 [DUP] 11/09/06 120M ugd  8260B X X X
8248 11/09/06 120M ug? 82608 X X X
B249 11/09/06 0.2M ugl 8260B

B251 11/09/06 456M  ugl B260B

B254 [DUP] 11107106 253M  ugd 8250B

B254 11/07/06 252M  ugl 8260B

OW3-07 11/10/06 0.82M  ugd 82608

PO1-2R 11/07/06 0.88M  ug/l 62608

RAP1-3R 1107106 45000M ugh 82608 x X X
RAP1-4RA 11/07/06 D77M  ugl 82608

RAP1-6R [DUF] 11/07/06 479M ugl 82608 X X X
RAP1-6R 11/07/06 71M ugh 82608 X X

RAP1-6S 11/07/06 9.91M  ug/l 82B0B

RAP1-6T 11/07/06 272M  ug/l B26DB

RAP1-7R 11/07/06 17.3M  ugh 82608

RAP1-7T 11/07/06 1.78M  ugt 82608

RAFP1-SW4 11/10/06 203 ugh B260B

RAP2-1R 11/09/06 160M ug/l  B260B X X X
RAP2-1T 11/09/06 257M ugl B8260B X X X
RAP2-3T 11/09/06 357M  ugd 82608

RAP3-3S 11/10/06 7.85M  ugn B260B

RAP3-3T 11/10/06 9.91M  ugl 8260B

RAP3-4S 11/10/06 106M ug/l 82608 X X x
RFW-11 11/09/06 0.6M ugfl 82608

trans-1,2-Dichloroethene Comparison to Standards (ppm)
(156-60-5} ‘ EPA-MCL MCP-GW1 MCP-GW2
Site Id Date Result Units Method 100 100 20
B108 11/09/06 0.525F ug/ B260B

B111 11/09/06 0.35F  ugh 8260B

B115 [DUF] 11/09/06 5F ugd  B260B

B244A 11/07/06 195F  ug 82608

B248 [DUP] 11/09/06 1.15F  ugd 52B0B

B248 11/09/06 1.05F ugl 82608

RAP1-6R [DUP] 11/07/06 8.6F ugh 82608

RAP1.6R 11/07/06 6.25 ugh 82608

RAP1-6S 11/07/06 0.16F ugl 82608

RAP1-6T 11407106 0.95F ugh 82608

RAP2-1R 11/09/06 1.5F ugl 82608

RAPZ1T 11/09/06 2F ug/l 82608

RAPZ-3T 11/09/06 0.27F ugl  B260B

RAP3-45 1110/06 1.32F ugh  B260B

NOTES: 1) Current {(Apri! 3, 2008) MCP standards used for comparison,

2) X = Denotes exceedance of applicable standard
3) Source of this Table is "LTM Report for OU-1 - November 2006 Samples”, prepared by Shaw E&l.
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25.2.2 Soils

As noted earlier in this ROD, extensive response actions were undertaken by the USAF at
QU-1 Sites 1, 2, and 3 in the late 1980s. These actions were intended to remove buried
containers and/or visually contaminated soils at these three source areas. Excavation areas
are depicted in Figures 2, 3, and 4. Also Land Use Controls (LUCs)/Institutional Controls
(ICs) will be maintained and enforced to control direct contact with any residual soil
contamination at IRP Sites 1, 2 and 3.

Also, as discussed in Section 2.2.2, Hanscom AFB partnered with EPA and Tufts University
on a soil sampling program in 1996. The program was specifically designed to determine if
residual soil contamination presents a potential human health risk, either through leaching
to groundwater or through construction worker direct contact. The data was also used to
‘evaluate to what extent the response efforts to date have been effective in reducing soil
contamination in the source areas, and in assessing whether the source areas warrant any
further remediation. COCs detected during the 1996 investigation above MCP S-1, GW-1
standards included trichloroethene (0.03 - 2,100 mg/Kg), cis-1,2-dichloroethene (0.005 - 160
mg/ kg), 1,2-dichloroethane (0.03 - 0.12 mg/Kg), tetrachloroethene (0.02 - 0.54), and toluene
(0.02 - 280 mg/Kg). The data from this 1996 soil sampling program was also used by
CH2M Hill to evaluate the soil-to-groundwater contaminant transport pathway at
confirmed OU-1 plume source areas. See section 2.7.1.1, Potential Risks from Soil
Contamination, below for the results of this evaluation.

25.2.3 Surface Water

The surface water in the drainage channel east of Runway 5-23, which discharges into the
wetlands/beaver ponded area north of Hanscom Field, has been analyzed for VOCs in each
of the LTMP rounds. Levels of VOCs in the surface water, which were significantly greater
than drinking water standards {(MCLs) prior to the commencement of remedial actions,
have declined significantly since remedial efforts began. Since 1996 the total VOC
concentrations in this drainage channel have been below these standards. Also, in Round 9
{1996) through Round 14 (2000), surface water sampling was expanded to include samples
from the wetlands/beaver ponded area north of Hanscom Field and to include the analysis
for selected trace metals (cadmium, copper, lead, and zinc). In general, recent surface water
sampling has shown the presence of some low concentrations of VOCs and metals. Refer to
Section 2.7, Summnary of Site Risks, below for risk characterization information and to
Figure 13 for surface water sampling locations.

" 2.5.2.4 Drainage Channel and Wetland Sediments

LTMP Round 9 (1996) through Round 14 (2000) also included the sampling and analysis of
sediments within the drainage channel east of Runway 5-23 and the wetlands/beaver
ponded area north of Hanscom Field. These sediment samples were analyzed for VOC,
selected metals (cadmium, copper, lead and zinc), and total organic carbon. The results of
the sediment analysis, as well as the surface water analysis, wete used to evaluate ecological
risks in the wetlands/beaver ponded area. Sediment analyses indicated the presence of
some VOCs in addition to copper, lead, and zinc. Refer to the Risk Assessment section
below for characterization of risk information and to Figure 13 for sediment sampling

locations.

QU-1 ROD SEPTEMBER 2007 2



L

2.5.3 The Conceptual Site Model

The conceptual site model (CSM) is a three-dimensional “picture” of site conditions that
illustrates contarninant sources, release mechanisms, exposure pathways/migration routes,
and potential human and ecological receptors. The C5SM documents current and potential
future site conditions and shows what is known about human and environmental exposure
from contaminant release and migration to potential receptors. The risk assessment and
response actions for the contaminants at OU-1 are based on the CSM. Figures 14 and 15
present the CSMs for the OU-1 human and ecological risk assessment.

2.5.3.1 Site Overview

OU-1is an area with groundwater contamination that includes three distinct areas of
concern, known as IRP Sites 1, 2, and 3, which are all located on Hanscom Field, a full
service general Aviation airport owned by the Commonwealth of Massachusetts, for which
the Air Force is the principal responsible party. These sites (1, 2 and 3) are confirmed plume
source areas which may still have some residual soil contamination. In addition to
Hanscom Field, OU-1 also includes wetlands and a beaver ponded area to the
north/northeast of the airfield which is owned by the Town of Bedford, and a small part of
Hanscom AFB which is used as a campground and the site of the central groundwater
treatment system. OU-1 lies on a relatively flat plateau that is bordered by low, rounded
hills on the north, west, and the south. QU-1 also includes a northeast tending drainage
channel which flows into the wetlands. This drainage channel also receives the OU-1
groundwater treatment system'’s effluent.

The wetlands north/northeast of the airfield were identified in the Final Ecological Risk
Assessment Methodology and Problem Formulation as the primary ecological habitat area within
the OU-1 area. This forested wetland with a tributary of the Shawsheen River was
delineated and named Wetland B during the Comprehensive Ecological Analysis in 1992-
1995 conducted by LEC Environmental Consultants for Hanscom AFB. After the
investigations of Wetland B in 1995, beaver dammed the drainage channel resulting in a
significant portion of the former wetland becoming inundated. Therefore, the name
“Wetland B/beaver pond” was adopted to represent this mixed habitat.

2.5.3.2 Exposure Pathways

Site groundwater is the current contaminant source with migration of the contaminants
through groundwater flow {(which is influenced by the groundwater collection, treatment
and recharge system). There is also the potential for any residual contaminants in the
subsurface soils to be transported to the groundwater through infiltration, percolation,
and/or leaching. Since the surface soil contamination was removed as part of previous
remedial activities at the site, there is no ground surface exposure pathway, and no
migration through surface run-off. However, there is the potential that historic surface run-
off resulted in contaminant migration to sediments in Wetland B/beaver pond. The high
organic content of wetland sediments can bind and hold contamination in place for a
considerable amount of ime. Inaddition, since groundwater is expected to discharge into
the Wetland B/beaver pond area, there exists a potential for contamination to occur in the
sediment and surface water as the groundwater flows into these media.
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2.6 Current and Potential Future Site and Resource Uses

The majority of OU-1 consists of L.G. Hanscom Field, owned by the Commonwealth of e
Massachusetts, and used as a full service General Aviation (GA) airport operated by

Massport and the FAA. Discussions with Massport’s Hanscom Field officials and review of

recent newspaper articles and Massport’s 2005 L.G. Hanscom Field Environmental Status &
Planning Report (ESPR)(includes 2010 and 2020 scenarios) substantiate that this area will

continue to be used for civilian and commercial aviation purposes for the foreseeable future.

As stated in the ESPR “The retrospective and prospective information presented in the ESPR

allows it to be used as a planning tool for assessing and reviewing changes at Hanscom

Field and its environs over time.” -

There is also a small section of QU-1 which is leased from the state by Hanscom AFB and is
used as a campground and as the site of the central groundwater treatment facility for OU-1.
The most recent Hanscom AFB General Plan (master plan) Update (November 2003}
identifies the campground area as “Outdoor Recreation” or “Open Space” in both the
existing and future Land Use Plans and in both plans the treatment facility area is listed as
“Industrial”. Potable watet for the campground and treatment facility is provided by the
Town of Bedford public water supply distribution system. The General Plan Update also
shows each of the 3 IRP Sites on Hanscom Field and the parcel leased by Hanscom AFB as
areas with “Environmental Constraints” and also with “Operational Constraints”.

OU-1 also extends into undeveloped wetlands with beaver ponded areas and forest areas

owned by the Town of Bedford and known as the Jordan Conservation Area and Hartwell
Town Forest. There are deed restrictions on these lands which limit use to passive and/or Nt
active recreation use.

Groundwater beneath and directly downgradient to OU-1 is not currently used as a
drinking water supply, and it is not expected to be so used in the future. Nonetheless, the
groundwater beneath and directly downgradient to OU-1, and beneath and directly
downgradient to the Hanscom AFB/Hanscom Field NPL Site as a whole, has been
designated as GW-1 (i.e., as a potential future drinking water supply) under state Jaw by
means of a Town of Bedford Aquifer Protection District by-law that was enacted through a
process authorized by and implementing the MCP. In addition, MADEP has classified the
eastern side of OU-1, east of Runway 5-23, as an approved Zone II; under the state drinking
water regulations (310 CMR 22.02), a Zone Il is “that area of an aquifer which contributes
water to a well under the most severe pumping and recharge conditions that can be
realistically anticipated.” Further in addition, the northeastern portion of the site at the
northern end of Runway 5-23 is classified as a Potentially Productive Aquifer; the MCP
defines “Potentially Productive Aquifer” in part as “all aquifers delineated by the U.S.
Geological Survey (USGS) as a high or medium yield aquifer.” As a result, MADEP has
classified groundwater in this area as Class [ “high use and value.” The MADEP Site
Scoring Map is included as Figure 16.
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2.7 Summary of Site Risks

2.7.1 Human Health Risk Assessment

2.71.1 Potential Risks from Groundwater Contamination

Based on agreement between USEPA Region I, MADEP and Hanscom AFB, a full baseline
human health risk assessment was not conducted for OU-1. It was determined that COC
concentrations in OU-1 groundwater eikceed federal drinking water standards (i.e., MCLs
and non-zero MCLGs), state drinking water standards (i.e., MCLs) and state groundwater
risk characterization standards (i.e., MCP Method 1 GW-1 standards) at many locations, and
that as a result there is an unacceptable risk to human health from groundwater ingestion.

2.71.2 Potential Risks from Soil Contamination

It was concluded by Hanscom AFB, USEPA and MADEP that the risk associated with soil
contamination at OU-1 was related to the potential for continued degradation of the quality
of groundwater below OU-1. Construction worker direct contact exposure was not assessed
as construction activities other than those associated with remedial efforts are not
envisioned at these IRP sites on an active airfield. These areas are immediately adjacent to
the runways, within the restrictive airfield area, and the only potential construction would
be for utility services or associated with the remedial efforts (which would include a site-
specific health and safety plan in accordance with OSHA (29 CFR 1910.120) and all other
applicable federal, state, and local requirements). Also LUCs/ICs will be maintained and
enforced to control direct contact with any residual soil contamination at IRP Sites 1, 2 and
3. Further, in place remedial system piping and recharge basins at Site 2 and 3 would
necessitate routing of utility services around the area which may have residual subsurface
soil contamination. If construction activities are planned for the airfield area in the future,
appropriate health and safety procedures will be followed, including the preparation of a
site specific health and safety plan, in accordance with OSHA (29 CFR 1910.120) and all
other applicable federal, state, and local requirements.

In order to assess the potential for continued degradation of groundwater quality from
infiltration through soils within the OU-1 area, a soil-to-groundwater pathway analysis was
conducted and presented in the 2000 FFS Study. The objective of this evaluation was to
determine if additional remedial efforts were required to reduce or remove contaminants
from the soils above the water table that are leaching into the groundwater.

The use of the soil-to-groundwater pathway analysis for evaluating potential human health
concerns associated with OU-1 soil was discussed with and agreed to by USEPA Region 1
prior to implementation. USEPA approved methodology was used to estimate potential
groundwater concentrations based on available soil data. Data from the 1996 soil samplmg
at Sites 1, 2, and 3 discussed earlier were used in this evaluation.

Soil data were evaluated to estimate the potential groundwater concentration associated
with the measured soil concentrations. The predicted groundwater concentrations were
then compared with MCLs, which are federal and state drinking water standards. If an
MCL was not available for a constituent detected in soil, the predicted groundwater
concentration was compared with the MCP Method 1 GW-1 groundwater standard (310
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CMR 40.0000). The predicted groundwater concentrations also were compared with
groundwater concentrations measured in wells located within or downgradient from the
three plume source areas in OU-1. Calculated groundwater concentrations exceeding
USEPA MCLs based on the 1996 soil data are presented in Table 2-3. Please note the soil
borings for this evaluation are shown on Figures 2, 3 and 4 for Sites 1, 2 and 3 respectively.

The results of the soil to groundwater modeling, evaluation of the LTMP groundwater
monitoring data, and comparisons with MCLs indicate that potential leaching from soil to
groundwater may occur in some isolated areas of Sites 1 and 2 and to a much lesser extent at
Site 3. The areas with the highest concentrations that may present a leaching concern are
limited in size both laterally and vertically (i.e., within the soil column).

In general, the majority of estimated contaminant concentrations in groundwater based on
the mean concentration for each site are below the corresponding drinking water standards.
In many cases the estimated concentrations calculated using the maximum soil
concentrations also are below these standards. A closer review of the s0il data shows that
the soil concentrations that do lead to an estimated groundwater concentration in
exceedance of the drinking water standards are located in a limited area of the soil. For the
most part, the estimated groundwater concentrations are similar to or greater than the
concentrations measured during the LTMP in the surficial aquifer monitoring wells within
or downgradient of the OU-1 Sites. Some of the constituents that were detected in soil
samples have not been detected in groundwater. Conversely, some of the constituents that
have been detected in groundwater were not detected in soil.

Considering the results of the soil to groundwater evaluation, as well as the extensive
groundwater data generated during the LTMP, it can be concluded that it is unlikely that
residual levels of VOCs in soils at Sites 1, 2, and 3 are contributing significantly to the
groundwater contamination identified in each of the areas. Furthermore, the locations
where there is increased potential that VOCs in soils may be leaching to groundwater are
highly localized and are limited the actual Burn Pits (#1 and #2) and the Burn Pit 1 Runoff
Area at IRP Site 1 and the drum burial pits at IRP Sites 2 and 3). At Site 1 the area of Burn
Pit #1 that was excavated in 1988 was approximately 450 square yards (sy); at Burn Pit #2
the excavated area was approximately 400 sy; and the runoff area that was excavated was
approximately 650 sy. At Site 2 there were 4 drum burial pits excavated in 1988 whose size
varied from 100 sy to 200 sy and at Site 3 there were approximately 10 drum burial pits in
1988 whose size varied from 100 sy to 350 sy. It should be noted that the locations of the soil
borings that had concentrations of VOCs in 1996 are located within the capture zones of the
groundwater collection trenches at Sites 1, 2 and 3. Also note that 10+ years of has now
elapsed since the soil data was collected. The levels of any residual VOCs in the soils should
have been reduced by the continued flushing (natural and treated water recharged) of these
soils during the past 10+ years. In viewing the data set as a whole at each site, it is apparent
that the VOC detections that may still pose a concern are not a widespread problem. Also
note that the selected remedy addresses source area soils by land use controls/ institutional
controls to ensure that future [and use does not increase the risk of exposure to residual soil
contamination in the plume source areas.
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Tabla 2-3: Calculated Groundwater Concentrations exceeding EPA MCLs based on 1996 Soil Data

Pt

Site 1 Site 2 Site 3A Site 3B

EPA MCL | Maximum®  Mean® Median® | Maximum®  Mean® Median® | Maximum®  Mean® Median® | Maximum®  Mean® Median®

Compound {mg/lL) {mg/L) (mglL) (mgiL) (mg/L} {mgiL) {mgiL) {mgiL) (mgiL) (maiL) {maiL} (mgfL) {mgiL)
1,2-Dichloroethane 0.005 0.010 NA NA NA NA MA NA NA MNA NA NA NA,
|penzene 0.005 NA NA NA 0.022 NA CNA NA NA NA, NA NA, MNA
cis-1,2-Dichloroethene 0.07 10.5 0.295 NA 0.202 NA NA NA NA NA 0.080 NA NA
Tetrachloroethena 0.005 0.021 NA NA 0.016 NA NA MNA NA NA NA NA NA
trans-1,2-Dichioroethene 0.1 0.182 NA NA 0104 NA NA NA NA NA NA NA NA
Trichloroethene 0.005 0.276 0.011 NA 6.42 0,207 NA NA NA MNA NA NA NA
FMeihylenE Chloride™ £.005 NA NA NA, T.73 0.169 NA 0.029 0.021 NA NA NA, NA
m/p-Xylene 10 NA NA NA NA NA NA 114 NA NA NA NA NA
Toluene 1 NA NA NA, NA NA NA 17.5 NA NA NA, NA NA,

Note: Groundwater concentrations were calculated using a soil to groundwater pathway model based upon existing residual soil contamination in 1996.

? Calculated using maximum detected soil concentrations

® Calculated using mean of all soil concantrations
“Caiculated using the median of all soil concentrations

MA = not applicable, calculated groundwater concentration below MCLs

* Potential laboratory contaminart
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2.7.1.3 Potential Risks Vapor Intrusion into Indoor Air
EPA’s draft guidance issued to help determine if the vapor intrusion exposure pathway
poses a significant risk to human health has been reviewed and determined nof to be
applicable to OU-1 at this time because of the following:

There are no permanent residential settings within the footprint of the OU-1
groundwater that has VOC contamination in any of the three aquifers of concern.

Receptors in sections of OU-1 where vapor intrusion could pose a risk are primarily
limited to site workers (the remedial action contractor’s on-site operation,
maintenance, and monitoring staff) and periodic/short-term official visitors. Also
the OU-1 groundwater treatment system and office/ break trailer for the site workers
are located on the upgradient side of the Site 1 plume in the lower and bedrock
aquifers. There was no soil and/or groundwater contamination found in this area
during the pre-NPL investigations conducted to support/develop the 1988 RAPs for
IRP Sites 1, 2and 3. As noted in Section 2.6 the Hanscom AFB November 2003
General Plan Update identifies the area of the treatment facility as “Industrial” in
both the existing and future Land Use Plans. OSHA (29 CFR 1910.120) requires that a
Site Specific Health and Safety Plan and properly trained workers (hazardous waste
operations and emergency response - initial 40-hours/annual 8-hour refresher). The
Site Specific Health and Safety Plan for the on-going remedial action includes hazard
communication and medical monitoring of the site workers. Also from the 1991
through 1998 there were periodic personal exposure monitoring of routine
operations to demonstrate compliance with standards for workplace exposure to
chemical hazards. This monitoring consistently demonstrated negligible personal
exposure for routine plant operations and maintenance tasks.

The exposure pathway to potential receptors in the Hanscom AFB Campground area
and conservation lands owned by the Town of Bedford is not complete; i.e.,, LTMP
data confirms that, with the exception of immediate vicinity of the Site 1 and Site 2
source areas which are limited/ restricted in extent, the surficial aquifer has been
cleaned up and VOC contaminated groundwater is confined in to the lower and
bedrock aquifers by the overlying lacustrine layer and surface aquifer.

In 2002 the Second Five-Year Review concluded that LTMP data indicated that the
surficial aquifer in the Hanscom AFB Campground area and conservation lands
owned by the Town of Bedford has been cleaned up to meet drinking water
standards (MCLs) and the monitoring of the surface aquifer in these sections of OU-1
was suspended. The surface aquifer monitoring wells in the Campground area
include B101, B107, RAP2-15, RAP2-2S and RAP 2-35. The monitoring wells used to
evaluate the surface aquifer in the conservation lands include B102, B127, B128, B129,
B246, B247, B250, and B253. The following summarizes the results of the most
recent/last laboratory analysis of samples collected from these wells. Subsequent to
their last laboratory analysis these wells remained in Phase 2 of the LTMP through
October 2002. This screening of samples using the on-site GC continued to find
levels of TCE and/ or cis-1,2-DCE below the instruments MDL, usually with both
compounds reported as undetected.
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Hanscom AFB Camperound area

» B101 - July 1996 - no reported VOC detection except for a qualified (estimated)
detection of TCE {0.62j ug/L)

» B107 - May 1998 - no reported VOC detection except for TCE (2.8 ug/L)

¢ RAP2-15 - May 1998 - no reported VOC detection except for chloroform (3.2
ug/L)

¢ RAP2-25 -July 1996 - no reported VOC detection except for TCE (0.74 ug/L)
and 1,2-DCE (total) (0.56 ug/L) - analysis of field duplicate had no reported

: VOC detection except for TCE (1.3 ug/L}

e RAP2-3S - July 1996 - no reported VOC detection

Conservation Lands

* B102 & B127 - May 1998 - no reported VOC detection

e B128 - November 2002 - no reported VOC detection except for TCE (0.40 ug/L)
and cis-1,2-DCE (0.36 ug/L)

s B129 - November 2002 - no reported VOC detection except for cis-1,2-DCE (3.53
ug/L) and qualified (estimated) detections of Benzene (0.4F ug/L) and vinyl
chloride (0.61F ug/L})

s B246, B247, B250 & B253 - November 2002 - no reported VOC detection

Also note that LUCs/ICs will be enforced to ensure that this exposure route is re-evaluated
during the planning phase of any proposed construction in the OU-1 area.

2.7.2 Ecological Risk Assessment
An Ecological Risk Assessment (ERA) was conducted to identify the risk that “chemicals of

potential concern” (COPCs) may have upon ecological receptors in the vicinity of OU-1
(CH2M Hill, 1999). '

This ERA used a phased approach, which consisted of:

* Problem Formulation

Identification of Contaminants of Potential Concern
Risk Questions

Exposure and Effects Scenarios

Risk Characterization

The area north of the airfield was identified in the Final Ecological Risk Assessment
Methodology and Problem Formulation as the primary ecological habitat area within the OU-1
area. This forested wetland was delineated and named Wetland B in 1992-1995
Comprehensive Ecological Analysis for Hanscom AFB conducted by LEC Environmental
Consultants. After the investigations of Wetland B in 1995, beaver dammed the drainage
channel resulting in a significant portion of the former wetland becoming inundated.
Therefore, the name “Wetland B/beaver pond” was adopted to represent this mixed habitat.
The ERA was based upon results of Round 9 and Round 11 sampling by H&A within the
Wetland B/beaver pond area. A screening analysis of surface water and sediment samples
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and, where necessary, a site-specific assessment of risk, were completed for the receptors in
surface water, sediment, and the beaver pond.

2.7.2.2 Identification of Contaminants of Potential Concern

Chemicals of potential concern (COPCs) were identified using a series of steps. These steps
involved identification of conservative ecological screening thresholds (concentrations of
compounds shown in the literature to cause adverse ecological effects relevant to the
appropriate assessment end point) for each medium and comparison of maximum media
concentrations of detected contaminants to the screening thresholds through the use of
hazard quotients (HQs), the ratio of media concentrations to screening thresholds). COPCs
evaluated in the OU-1 ERA are presented by media in Tables 2-4 and 2-5.

N -

This screening process resulted in the elimination of most COPCs for each of the receptor
groups. Lead and copper were identified as COPCs for sediment-dwelling organisms. Lead
in surface water was identified as a COPC for both surface water organisms and semi-
aquatic organisms such as the beaver. The HQ for cadmium in surface water was only
slightly above 1.0 and was only detected in one of five samples; therefore, cadmium was not
included as a COPC and was not investigated further. Volatile organic compounds (VOCs)
were not identified as COPCs for either sediment or surface water organisms. The exposure
of beaver to inhalation of VOCs within their dens, however, was evaluated for possible
effects on beaver, because of the nature of the confined space inside the dens where VOCs
can accumulate.

2.7.2.3 Exposure and Effects Scenarios

The Exposure and Effects Scenarios phase of the ERA was performed for each COPC and,
with regard to the potential for inhalation by beaver only, for VOCs.. This entailed Vg ¥
determining whether and how receptor groups are exposed to COPCs and VOCs and then
characterizing the possible adverse effects for contaminant levels exceeding published toxic
levels. Exposure pathways identified during the OU-1 ERA are presented below in Table
2-6. To evaluate further the potential effects of lead on beaver, a model was created to
determine the average daily [ead and copper exposure to the beaver. An inhalation model
also was created to determine the average daily dose of VOCs to beaver.

2.7.2.4 Ecological Risk Characterization

In the Risk Characterization phase of the ERA, exposure concentrations determined from
the exposure models were compared to values documented to cause adverse effects. The
Screening Toxicity Values used in this process are presented for each contaminant in Tables

2-4 and 2-5.

N e
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Table 2- 4

Ecological Risk Assessment
Occurrence, Distribution, and Selection of Chemicals of Concern (COC)

Exposure Medium: Sediment

Chemical of Min Max. Ave. Location Lower Threshold HQ cocC
Potential Conc  Conce Conc  Maximum  Threshold Value Value! Flag
Concern (ppb) (ppb) (ppb) Detection Value Source Y or
{rpb) N
Chloromethane - 5.0 3.0 55202 - NA N
Acetone - 240.0 123.8 55203 1623 Hé&S 0.15 N
1,2- - 28.0 105 55203 150000 D 00002 N
Dicholoroethene
{total)
2- Butanone - 100.0 522 55203 270 ORNL 0.37 N
Trichloroethene - 220 71 SS203 220 ORNL 0.10 N
Toluene - 560.0 2470 55205 199353 Hé&S 0.03 N
Ethylbenzene - 10.0 4.1 55202 110570 H&S 00001 N
Copper - 25000 16400 55202&3 16000 P 1560 Y
Lead - 100000 61800 55204 31000 r 3230 Y
Zinc - 47000 33400 55204 120000 P 390 N
Key:
Conc = Concentration
- = Not Available

Averages were calculated using one-half the detection {imit for non-detects

Although not detected, one-half of cadmium’s detection limits exceed the lower screening benchmark.
Hé&S = Hull & Suter, 1994. Toxicological Benchmarks for Screening Contaminants of Potential Concern for
Effects on Sediment Associated Biota: 1994 Revision,

P = Persuad et al. 1994. Guidelines for the Protection and Management of Aquatic Sediment Quality in
Ontario. Ontario Ministry of the Environment.

D = USDQE, 1994. Loring AFB Risk Assessment Methodology. US Department of Energy.
DE/ACO05/840R21400.

ORNL = ORNL, 1997. Oak ridge National Laboratory, Equilibrium partitioning-derived sediment quality
benchmarks, based on conventional aqueous benchmarks presented in Suter and Tsao (1996).

Notes:
1 Hazard Quotient (HQ) is defined as Maximum Concentration/ Screening Toxicity Value.
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Table 2-5
Ecological Risk Assessment

Occurrence, Distribution, and Selection of Chemicals of Concern (COC) T
Exposure Medium: Surface Water
Chemical of Min. Max. Ave, Location Chronic Chronic HOQ COC
Potential Conc Cone (Cone Maximum  Screening Screening Value! Flag
Concern (ppm) (ppm) (ppm) Detection  Toxicity Toxicity Y or
{ppm) Value? Value N
{ppm) Source
Chloromethane - 14 ~ 068 RAF1- NA NA NA N
Sw11
Acetone - 10 6.25 Sw202 1500 S&M 0.01 N
1,2- - 3.8 1.38 RAP1-SW4 590 S&M 0.01 N
Dichloroethene
(total)
2- Butanone - 10 6.25 Sw202 14000 S&M 0.00 N
Trichloroethene - 4 140 RAP1-SW4 47 S5&M 0.09 N
Toluene - 8.5 212 Sw202 10 S&M 0.85 N
Cadmium - 1.4 0.68 Sw201 1.2 EPA 1.17 Y
Copper - 36 1530  Sw202 13.8 EPA 2,61 Y
Lead - 39 2772 5w2 3 EPA 19.7 Y
Zinc - bd 38.60 Sw201 121 EPA 0.53 N S |
Key:
Conc = Concentration
- = Not Available
S&M = Suter and Mabrey, 1996. Toxicological Benchmarks for Screening Contaminanis of Potential
Concern for Effects on Aquatic Biota: 1996 Revision.
EPA = EPA (NAWQC, 40 CFR 131-36)
Naotes:
1 Hazard Quotient (HQ) is defined as Maximum Concentration/ Screening Toxicity Value.
2 Maximum Screening Benchmark for VOCs are Tier II values (Suter and Mabrey, 1996); values for
metals are the freshwater National Ambient Water Quality Criteria (NAWQC) derived using the
hardness at the location of maximum concentration.
"
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Table 2-6

Ecological Exposure Pathways of Concern

Exposure  Sensitive Receptor Endangered Exposure Assessment Measurement
Medium Environment /Threatened Routes Endpoints Endpoints
Flag Species
YorN FlagY or N ‘ _
Sediment Y Benthic N Absorption  Abundance  Concenfrations
organisms and and below sediment
ingestion of  diversity quality
chemicals in thresholds,
sediment which have
been
documented to
be protective of
sediment
dwelling
organisms.
Beaver N Ingestion of  Beaver Concentrations
Communit chemicals in  survival below toxic
y sediment and inhalations and
recruitment  dietary dose
thresholds,
which have
been
documented to
be protective of
beaver.
Surface Y Aquatic N Absorption  Growthand Concentrations
Water Organism and survival of below water
ingestionof  water quality
surface column thresholds,
water. populations  which have
been
documented to
be protective of
organisms
inhabiting the
water column.
Beaver N Normal Beaver Concentrations
Communit daily survival below toxic
y ingestionof and inhalations and
surface recruitment  dietary dose
water. thresholds,
which have
been

documented to
be protective of
beaver.
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Several points of uncertainty were associated with the models used in exposure assessment
for beavers. In addition, it should be recognized that other potential sources exist for the
lead present in the beaver pond surface water. S

Based on the phased approach of this ERA, the following conclusions were drawn:

1. There is no risk to benthic organisms (e.g., chirnomids- midge larvae, tricoptera- caddis
fly larvae) within OU-1 from either metals or VOCs in sediment.

2. There is no risk to aquatic dwelling organisms (e.g., fish, tadpoles) within OU-1 from
VOCs.

3. Risk to individual aquatic organisms (e.g., fish, tadpoles) from lead is possible due to
exceedance of National Ambient Water Quality Criterion (NAWQC); however, given the
high variability of the data, area of exceedance, and ecological observations of the system,
there does not appear to be an unacceptable risk at the population or community level.
There is, however, considerable uncertainty in this conclusion which stems from the
following factors:

e Concentrations varied across the Wetland B/beaver pond.

e Hardness (carbonates in the water as measured by calcium carbonate content)
between sites varied with the maximum being seven times higher than the
minimum. This resulted in varying NAWQC values.

s No concentrations were above acute NAWQC.,

4. There is no risk to beaver at OU-1 from either metals or VOCs.

To address these areas of uncertainty and the possibility that sediment may be the source

contributing to the elevated concentrations of lead and copper, two additional rounds of Vour: ¥
sampling were recommended to be performed in Wetland B/beaver pond as part of the

selected interim remedial action for the OU-1 area. During each round, a total of three

samples were to be collected from three locations: upgradient, the area of highest

concentrations, and downgradient.

A more detailed presentation of the Ecological Risk Assessment is given in the Final
Ecological Risk Assessment report (CH2M Hill, 1999).

A component of the 2000 IROD was the conduct of two additional rounds of sampling and
analysis in Wetland B/beaver pond as stated above to address the above areas of
uncertainty and the possibility that sediment may be the source contributing to the elevated
conicentrations of lead and copper. This additional sampling and analysis was completed in
1999 and 2000. The analytical results of these sampling events are documented in the
Analytical Data Package Report for Long-Term Monitoring of Operable Unit 1 (Year 1999
Samples), Hanscom AFB, MA. (IT, April 2000) and the Analytical Data Package Report for
Long-Term Monitoring of Operable Unit 1, Hanscom AFB, MA. (IT, October 2000).
Hanscom AFB's ecological risk consultant (CH2M Hill) reviewed the additional sediment
and surface water data and concluded that the measured concentrations of copper and lead
are low compared to background and ecological risk levels and there is no indication of a
continuing source of either metal from OU 1. Also the low and variable hardness of the
surface water seen in previous rounds was evident in the latest sampling. Thus low
hardness seems to be the natural condition of this headwater area and not related to QU-1 " -
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or any other Air Force activities (CH2M Hill Technical Memorandum, December 13, 2000).
Subsequently USEPA Region I concurred with Hanscom AFB’s recommendation to cease
ecological monitoring for lead and copper in surface water and sediments at OU-1 and to
not take any other action relative to ecological risk.

2.7.3 Basis for Action

It was determined that COC concentrations in OU-1 groundwater exceed federal drinking
water standards (i.e.,, MCLs and non-zero MCLGs), state drinking water standards (i.e.,
MCLs) and state groundwater risk characterization standards (i.e., MCP Method 1 GW-1
groundwater standards) at many locations, and that as a result there is an unacceptable risk
to human health from groundwater ingestion. Therefore, actual or threatened releases of
hazardous substances from this site, if not addressed by implementing the response action
selected in this ROD, may present an imminent and substantial endangerment to public
health, welfare, or the environment.

2.8 Remedial Action Objectives

Based on information relating to types of contaminants, environmental media of concern,
and potential exposure pathways, remedial action objectives (RAOs) were developed to aid
in the development and screening of alternatives. These RAOs were developed to mitigate,
restore and/or prevent existing and future potential threats to human health and the
environment. The following site-specific RAOs for Hanscom OU-1 groundwater are:

* Prevent exposure (via ingestion, inhalation and/or dermal contact) to groundwater
containing COC concentrations that exceed federal drinking water standards (i.e.,
MCLs and non-zero MCLGs, state drinking water standards (i.e., MCLs), and state
groundwater risk characterization standards (i.e., MCP Method 1 GW-1 standards);

¢ Prevent further migration of dissolved-phase COCs in groundwater;

» Prevent discharge to surface-water bodies and wetlands of groundwater containing
COC concentrations that exceed federal drinking water standards, state drinking
water standards, and state groundwater risk characterization standards; and

» Within an acceptable time period (< 30-50 years), return groundwaters to federal
drinking water standards, state drinking water standards, and state groundwater
risk characterization standards.

L ]

Secondary objectives are to ensue that excavation at the three source areas (IRP Sites 1, 2 and
3) is controlled to prevent exposure to any residual contamination in the subsurface soil and
to prevent exposure to vapors that could accumulate in buildings affected by the
contaminated groundwater plume.

The RAQOs are meant to reduce and, over time, eliminate the potential for exposure of
humans to VOCs in groundwater that are present in concentrations that exceed federal and
state drinking water standards and state groundwater risk characterization standards and
pose an unacceptable risk to human health and the environment. While contaminated soil
remedial measures are not stated objectives of this remedial action, LUCs/ICs will also
prevent human exposure to any residual subsurface soil contamination in the plume source
areas which could pose an unacceptable risk to human health.
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2.9 Development and Screening of Alternatives

2.9.1 Statutory Requirements/Response Objectives

Under its legal authorities, USEPA's primary responsibility at Superfund sites is to ensure
that remedial actions are protective of human health and the environment. In addition,
Section 121 of CERCLA establishes several other statutory requirements and preferences,
including: a requirement that Air Force’s remedial action, when complete, must comply
with all federal and more stringent state environmental and facility siting standards,
requirements, criteria or limitations, unless a waiver is invoked; a requirement that Air
Force select a remedial action that is cost-effective and that utilizes permanent solutions and
alternative treatment technologies or resource recovery technologies to the maximum extent
practicable; and a preference for remedies in which treatment which permanently and
significantly reduces the volume, toxicity or mobility of the hazardous substances is a
principal element over remedies not involving such treatment. Response alternatives were
developed to be consistent with these Congressionai mandates.

2.9.2 Technology and Alternative Development and Screening

CERCLA and the NCP set forth the process by which remedial actions are evaluated and
selected. [ustification for a Focused Feasibility Study in 2000 was presented in the 2000 FFS
Report. Continuation of the focused feasibility study approach for a revised/updated FFS
was discussed during a January 29, 2007 Project Team meeting (representatives from
Hanscom AFB, USEPA Region [ and MADEP). The Project Team reviewed the justification
for the 2000 FFS and concluded that the justification was even more valid in 2007 than it was
in 2000 and that the focused feasibility study approach would continue to be followed to
evaluate the remedial alternatives at OU-1 in a Revised FFS. This conclusion was based on

the following;:

1. Several remedial actions have already been conducted at the site to address known
sources at OU-1. The remedial actions consisted of contaminated soil excavation to the
water table at Site 1, and buried drum and contaminated soil excavation to the water
table at Sites 2 and 3. These remedial actions were conducted under State authority
prior to the listing of Hanscom AFB on the NPL. Also in 1997 an experimental vacuum
enhanced recovery (VER) system consisting of four recavery wells was placed in
operation in the immediate vicinity of Burn Pit #1 and Burn Pit #1 Runoff Area at Site 1
to accelerate the removal of contaminant mass from the bedrock aquifer at Site 1.
Following a successful Demonstration Project (which concluded in April 1999), this
system has been operated as a component of the OU-1 remedy. Operation of the VER
was interrupted between June 2001 and September 2002 for a permanganate injection
pilot study in the same Site 1 source area and, on 31 July 2006 operation of the VER was
again interrupted for an additional permanganate treatment of the area. The
combination of VER and permanganate injections has been successful in reducing the
amount of contaminant mass at the major Site 1 source area. This progress is reflected in
the LTM results for bedrock aquifer monitoring well RAP1-3R in the center of the
VER/ permanganate area which are shown on Figure 17. The location of this well/area
is shown on Figure 6.
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2. An effective groundwater collection, treatment and recharge system has already been
installed at OU-1 and an effective long-term monitoring program (LTMP) dating back to
1986 is in place which monitors groundwater quality in the three aquifers below OU-1
(upper, lower, and bedrock). Initially the LTMP was designed to assess the nature and
extent of groundwater contamination and develop the 1988 Remedial Action Plans.
Between 1990 and 1998 the LTMP concentrated on the effects of the groundwater
collection trenches/ interceptor wells and treatment system and on further assessing the
nature and extent of groundwater contamination. This was the data used for the FFS,
Proposed Plan and IROD issued for OU-1 in 2000. Since 1999 the LTMP has
concentrated on monitoring progress towards attainment of RAOs and remedial process
optimization. The results of the LTMP since the 2000 IROD was issued have
demonstrated that the groundwater remediation system is effective at removing
contaminant mass at the source areas and within the contaminant plumes. In addition,
the water quality and groundwater flow data collected at the boundary wells and wells
in the both the on-site plumes and the off-site plumes (conservation lands owned by the
Town of Bedford) indicate that the remedial system is effective in both containing
contaminant migration in each of the surface, lower and bedrock aquifers and in pulling
back the plumes towards their source areas. Therefore, it has been demonstrated over
recent years that the existing system is a feasible technology to achieve RAOs in a
reasonable period of time. A chart (Figure 18) of the LTM results for lower aquifer
monitoring well B-248 in the off-site plume documents effectiveness of the remedial
system. The location of this well is shown on Figure 9. '

3. The LTMP results since 1997 do not appear to support assumptions used in CH2M Hill's
solute transport model that was constructed using 1996 and 1997 LTMP results. That
model could not predict when, if ever, RAOs would be achieved and resulted in the
selection of an interim action to provided time to gather additional data. Charts of all
actual LTM results to date (similar to Figures 17 and 18) were presented in the 2002
Five-Year Review Report which indicated that both the contaminant mass at the Site 1
and Site 2 source areas and the contaminant concentrations in the plumes flowing from
these source areas were being reduced at a rate much faster than predicted by the solute
transport model. These LTM charts have been updated annually since then and the
trends seen in 2002 have continued. Updated charts with LTMP data through 2006 will
be included in the 2007 Five-Year Review Report which is currently in the draft stage.

4. Because of the apparent reduction of chlorinated volatile organic compound (CVOC)
contaminant concentrations in site ground water that was observed in the LTMP data
set, in 2006 EPA Region I and Hanscom AFB partnered in preparing a “focused” solute
transport model based on the LTMP results and the adjusted ground water extractions
rates through 2005. During the January 2007 Project Team meeting the draft model was
reviewed and evaluated. The focused solute transport model conservatively indicated
that the existing interim remedy {dynamic groundwater remediation system) could
achieve RAQOs within a reasonable (<30-50 years) time frame. It was concurred that the
“focused” model more likely reflected actual solute transport conditions for the area
modeled and those results should be incorporated into a revised focused feasibility
study.

[t was decided at the January 2007 meeting that the scope of the 2007 Revised FF5 would be
to re-evaluate the following remedial alternatives in detail:
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¢ Alternative G-1—No Action

» Alternative G-2—Limited Action - Land Use Controls and Monitoring

¢ Alternative G-3 — Existing, Dynamic Groundwater Remediation System, Land Use
Controls and Monitoring,

2.9.3 Groundwater Flow and Transport Models

Multi-layer groundwater flow and solute transport models have been constructed to
evaluate the contaminant fate and transport within the OU-1 area. These models have been
used to predict plume positions under various remedial scenarios to include a no action
SCenario.

Please note that the modeling described in this document are considered to be
conservative in that they do not factor in any biodegradation of the contaminate source
(TCE) and any positive effects of future RPO actions to reduce the amount of residual
sources and/or improve on-going remediation actions.

Groundwater Flow and Solute Transport Models using 1996 & 1997 LTMP Results

The initial models were constructed for Hanscom AFB by CH2M Hill using 1996 and 1997

LTMP data. The setup and calibration of the groundwater flow model was documented in

the Draft Groundwater Flow Model Report, Operable Unit 1, Hanscom Air Force Base

(CH2M Hill, 1997) and included in the 2000 FFS as Appendix A. For reference purposes this

report was also included as Appendix A to the 2007 Revised FFS. The solute transport

model was documented in the Draft Solute Transport Model Setup and Calibration Report,

Operable Unit 1, Hanscom Air Force Base (CH2M Hill, 1997) and included in the 2000 FFS

as Appendix B. For reference purposes it was also included as Appendix B to the 2007 !
Revised FFS.

The CH2M Hill groundwater flow model has proved useful and is considered to accurately
represent the groundwater flow conditions in OU-1, however, the LTMP results since 1997
do not appear to support assumptions used in CH2M Hill's solute transport model. This
transport model used the same computational grid as the flow model and the transport
processes represented in the model were advection, dispersion, retardation, source-sink
mixing, and first-order decay. The input parameters governing simulation of these
processes were calibrated using TCE and vinyl chloride concentration data collected in
Sampling Round No. 9 (July 1996) and No. 10 (May 1997). Because TCE was present at a
much higher concentration than vinyl chloride and extended over a greater area, it was used
as the primary indicator compound for the simulation. However, in order to calibrate the
model to data points, separated by less than 1-year, constant-concentration TCE cells had to
be assumed to be located in each of the three aquifers. Additionally, in both the lower and
bedrock aquifers, these constant source cells had to be assumed to be located in areas away
from the source areas.

Groundwater Flow and Solute Transport Models using LTMP Results through 2005

As stated above post-1997 LTMP data indicates that both the contaminant mass at the Site 1

and Site 2 source areas and the contarminant concentrations in the plumes flowing from

these source areas were being reduced at a rate much faster than predicted by the initial

solute transport model. The recent data also does not appear to support the use of constant -
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source cells, e.g., a constant source cell equaling 1,400 ug/L of TCE was assigned to the
location of lower aquifer monitoring well B-248 in the off-site plume whereas the TCE
concentration found in the November 2005 sampling and analysis of the groundwater in
this well was 21.6 ug/L (duplicate = 18.6 ug/L). Figure 18 (a chart of LTM TCE and cis-1,2-
DCE concentrations in monitoring well B-248 since its initial sampling and analysis in July
1996 through 2006) graphically confirms the absence of a constant TCE source at this
location.

In order to evaluate the alternatives identified in the 2007 Revised FFS a “focused”
groundwater flow and contaminant transport model was developed that was based on
LTMP results over eight (8) years (1997-2005). The setup and calibration of this
groundwater flow and solute transport model are documented in a report dated May 2007
entitled: Focused Ground Water Flow and Transport Model, Operable Unit One, Hanscom Air
Force Base prepared by CDW Consultants, Inc.  The Finalized Report is included as
Appendix F of this ROD. This modeling effort which used the latest version of MODFLOW
(Version 4.2) did not have to include constant source cells in order to calibrate the model. It
used a “starting” time of 1997 and an “ending” time of 2005 to calibrate the model. This
model also conformed to the extent practicable to CH2M Hill's groundwater flow model.
The CDW model was “focused” in that it covered a limited (4,000 foot square) area
concentrating on Sites 1 and 2 and the conservation lands owned by the Town of Bedford as
opposed to the OU-1 wide CH2M Hill model. The CDW model also only addressed the
Iower and bedrock aquifers since LTMP data indicates that the surficial aquifer has already
been cleaned up. In addition to being able to use concentration changes over eight years for
calibration the CDW model also was able to incorporate changes in the groundwater
extraction rates that have occurred since 1997 as a result of the RPO initiatives discussed
elsewhere in this document.

Appendix F Figures 4-1 and 4-2 show the simulated chlorinated volatile organic
compounds {CVOC) solute plume in the lower aquifer in 1997 and 2005 respectively. And
Appendix F Figures 4-4 and 4-5 show the simulated CVOC solute plume in the bedrock
aquifer in 1997 and 2005 respectively.

Groundwater flow was modeled in each of the above described models and the simulated
water table for all three aquifers (unconfined, lower, and bedrock) indicated a general
pattern of flow from the hills toward the lowlands, with discharge to Elm Brook, the
Shawsheen River headwaters, and an un-named drainage channel in the conservation lands
owned by the Town of Bedford. This modeled flow pattern is consistent with the flow
patterns discussed in 2.5.2.1 above which are based on actual groundwater elevation
measurements collected during LTMP Round 11

2.10 Description of Alternatives

Each remedy discussed in this section was designed to address threats posed by
contaminated groundwater found below OU-1. As described in Section 2.9, Development
and Screening of Alternatives, it was decided between USEPA, Hanscom AFB and MADEP
that three remedies would be evaluated in the 2007 Revised FFS. The remedial remedies
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considered, including the no action remedy, are summarized below. A more complete,
detailed presentation of each remedy is found in Section 4.2 of the 2007 Revised FFS.

The removal of contaminated soil from IRP Sites 1, 2 and 3 was a component of the 1988
Remedial Action Plans developed for these 3 IRP Sites. This removal was completed in
1988. Subsequently the results of a soil to groundwater model using 1996 soil data
concluded that the residual levels of VOCs detected in soils above the water table at that
time would not likely have a significant adverse impact on ground water quality below Sites
1, 2, and 3. Thus remedial alternatives to address residual soil contamination at Sites 1, 2
and 3 were not evaluated in the 2007 Revised FFS., However, land use controls/institutional
controls associated with Alternatives G-2 and G-3 would be protective of human health in
regards to residual soil contamination.

OU-1 Groundwater Remedies
The remedial alternatives selected for detailed analysis for the OU-1 groundwater are as

follows:

e Alternatives G-1—No Action

» Alternatives G-2— Limited Action - Land Use Controls and Monitoring

» Alternatives G-3 — Existing Dynamic Groundwater Remediation System, Land Use
Controls and Monitoring

Table 2-7 summarizes the three remedies evaluated in the 2007 Revised FFS,

Wy 1 1¥
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TABLE 2-7

Information Summary for the 3 Remedies

Time for Design, Time to Reach
Remedial Long-Term Construction, andfor ;| Remediation Goals
Alternative Reliability Untreated Waste Implementation (yrs) (yrs) Costs Expected Outcome
Alternative G-1 - NA No treatment undertaken. 0 50 yrs to reach Capital = $0 No use of groundwater and no
No Action Therefore, all contaminants steady state O&M =50 change in land use in the
rematn onsite, conditions, may foreseeable future.
never attain Total present worth = 30
remediation goals. | Discount rate = 7%
Yrs remedy cost projected
over =30
Alternative G-2 - NA - only No treatment undertaken I} 50 yrs to reach Capital = 50 No use of groundwater and no
Limited Action - monitoring | Therefore, all contaminants steady state O&M = §73,713 anwally change in land use in the
Land Use Controls remain onsite. conditions, may foreseeable future.
and MOI'litOl’iﬂg never attain 5 yr Ieviews = $25,000
remediation goals. | Total present worth =
$1,032,678
Discount'rate = 7%
Yrs remedy cost projected
aover= 30
Alternative G-3 — Very Contaminated groundwater 0 Groundwater Capital = $0 No change in land use in the
Existing Dynamic reliable, is pumped to an on-site water : remediation system O&M = $545,244 all foreseeable future. Off-site
Groundwater systemhas | treatment plant which has a can effectively ) 244 annually (within Bedford’s Jordan
Remediation been capacity of 320 gpm. The contain spread of 5 yr reviews = $25,000 Conservation Area/Hartwell
System, Land Use operating treated water is discharged to contaminant plume. | Tgtal present worth = Town Forest) and on-site
Controls and since 1991. the drainage channel or Drawback and £7,293,522 groundwater available for
Monitoring recharge basins. elimination of plume Di - unlimited and unrestricted use as
expected over time iscount rate = plume js pulled back to original
(30-50 years) Y15 remedy cost projected contaminant release areas.

over= 30
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2.10.1 Alternative G-1—No Action

Description of No Action Remedy
Under this Alternative (which is required to be evaluated by law in all Feasibility Studies

and Proposed Plans), no further effort or resources would be expended at the Hanscom AFB
QU-1 site. This remedy calls for stopping operation of the existing dynamic groundwater
remediation system that originally was started in 1991 and ending the LTMP that was
initiated in 1986. Several changes have been made to the system since 1991. The
groundwater remediation system currently consists of three groundwater collection
trenches in the surficial aquifer, eleven interceptor wells screened in the lower and/or
bedrock aquifers, a four-well vacuum enhanced recovery {VER) system screened in the
bedrock aquifer, a groundwater treatment facility and on-site recharge/ off-site discharge
facilities. The groundwater remediation system also includes periodic permanganate
injections at Site 1 and an in-situ reactive zone {IRZ) created by the injection of molasses in
the on-site Site 1 plume. A detailed description of the groundwater remediation system and
the LTMP is presented in Section 4.2.3 of the 2007 Revised FFS. Alternative G-1 does not
include any additional system operation or groundwater monitoring. However, while
institutional controls are not a component of this alternative, physical controls are already
in-place which control access to the three source areas (IRP Sites 1, 2 and 3) and
groundwater on the active commercial airport owned by the Commonwealth of
Massachusetts and operated by Massport and the FAA. These include security fencing,
active patrolling by security forces and controlled entry, limited to authorized personnel. In
addition construction of the OU-1 recharge basins placed 6-8 feet of clean soil over the
original ground surface of the waste burial pits at IRP Sites 2 and 3.

Negye

Groundwater Flow and Solute Transport Models have been used to simulate this No Action
Remedy. The models indicated that a steady-state condition for the migration of the
contaminant plume is reached after approximately 50 to 100 years. Once the steady-state
condition is achieved, the contaminant plurne is not expected to migrate any farther. Please
note that CDW “focused” model prepared in 2007 evaluated the conditions after a simulated
shut down of the system in 2005 (Appendix F). To that extent, the CDW model may be
considered to specifically reflect future aquifer conditions if the dynamic remediation
system were to be shut down (i.e. No Action Alternative/Natural Flow Conditions). A more
detailed description of the groundwater flow and solute transport models, along with the
No Action model simulation, is included in the Revised Focused Feasibility Study. it should
also be noted that it is difficult at this time to predict when the Remedial Action Objectives
will be met under this remedy, and if they will ever be met under this remedy.

Because contaminated media would be left on the site, a review of the site conditions would
be required every 5 years. The review is specified in the National Contingency Plan (NCP).
Alternative G-1 serves as the baseline against which the effectiveness of other remedies is
judged. '

2.10.2 Alternative G-2—Limited Action - Land Use Controls and Monitoring
Description of Limited Action Remedy

This Alternative is similar to Alternative G-1 except that the LTMP will be continued to
assess and monitor the potential risks caused by the contaminants to human and ecological " -

QU-1 ROD SEPTEMBER 2007 44

Vg



receptors and land use controls (LUCs), including institutional controls (ICs), will be put in
place, maintained and enforced to prevent exposure to hazardous substances above
permissible levels. As with Alternative G-1 the OU-1 groundwater remediation system
would be stopped. For OU-1 LUCs/ICs, which include non-engineered instruments such as
legal and/ or administrative controls, will prevent exposure to and use of contaminated
groundwater, ensure that excavation at the three source areas (IRP Sites 1, 2 and 3) is
controlled to prevent exposure to any residual contamination in the subsurface soil, and
prevent exposure to vapors that could accumulate in buildings effected by the contaminated
groundwater plume. ICs are considered acceptable measures to be used as part of a
balanced cleanup when treatment is also being used to address principle waste threats.

Physical controls are already in-place to control access to the three source areas (IRP Sites 1,
2 and 3) and groundwater on the active commercial airport owned by the Commonwealth
of Massachusetts and operated by Massport and the FAA. These include security fencing,
active patrolling by security forces and controlled entry, limited to authorized personnel. In
addition construction of the OU-1 recharge basins placed 6-8 feet of clean soil over the
original ground surface of the waste burial pits at IRP Sites 2 and 3.

The objective of LUCs/ICs is to provide that future land use remains compatible with the
land use that was the basis for evaluation, selection, and implementation of the response
action. LUCs/ICs are a common component of any response action that does not allow for
unrestricted land use following the completion of the response action or when the response
action allows for unrestricted use, but there is a need to protect the integrity of the remedy.
Please see the discussion of LUCs/ICs for the selected remedy in 2.12.3 below for the details -

concerning LUCs already in placed for OU-1.

A long-term monitoring program (LTMP) has been in effect for OU-1 since 1986. This
remedy includes the continuation of groundwater monitoring at OU-1, but a revised LTMP
would be needed if this alternative was implemented to account for the cessation of active
remediation and the absence of an on-site operation and maintenance staff to conduct the
sampling and do some of the analysis on-site. The inactive interceptor/recovery,
monitoring wells and surface water monitoring points to be included in the LTMP for this
alternative were selected based upon their geographical location, screened aquifer, and
historical contaminant levels/trends. Selected monitoring points include wells for the
Upper, Lower, and Bedrock Aquifers in the following geographic areas of the site:

s from within the known OU-1 source areas to assess any potential changes in
contaminant concentrations in these source areas;

¢ the downgradient portion of on-site contaminant plumes,

» wells along the boundary of Hanscom Field/Hanscom AFB with the conservation lands
owned by the Town of Bedford,

+ wells in the conservation lands owned by the Town of Bedford/ off-site OQU-1 plume,

and
* both on-site and off-site surface monitoring points.
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Tahble 2-8: Altarnative G-2 - Limited Action - Land Use Contrals and Manitoring
Long-Tarm Monitoring Program (LTMP}

Sampling Point | Surface Water - Ratigriala

RAP1-SW4
Sw202
SW203

Surdace Water Sample Localion in Drainaga Channed
Surface Water Sampla Location in Bedlord Farest - Weltand B/Beaver Pond Area
Surface Water Samgle Logation in Bedford Forest - Wettand B/Beaver Pond Area

Wail

Sur'ace Aquiifer - Rationale

B101-MW
B102-MW
B105-MW
B116-MWY
B117-MW
B118-MW
B234-MW
B2Ag-MwW
B241-MW
B246-MVY
B247-MW
B250-MW
B253-MW
owa-1
owz-a
Ow3-14
RAP145
RAP1-B5
RAP2-25
RAP2-35
RAP3-35
RAP3-4S

Moritor surface aquifer approaching boundary and downgradient of Site 2

Maritor changes in coniaminate levels at Hanscom Field/Bedford Forest boundary
Morilor surface aquifer at downgradient side of the Sile 2 collection irench

Marilor surface aquifer at downgradient side of ike Sile 3 collection lrench

Muritor surface aquifer at downgradienl side of Ihe Site 3 callection trench

Maritor surface aquifer al downgradient side of lhe Site 3 colleclion trench

‘Manitar surface aguifer downgradient of Site 3

Monior surface aquifer downgradient of Sile 1 colection Irench

Monitor surface aquifer approaching boundary and downgradient af Sile 1
DowngradienvBediord Farest culpost well

Downgradient/Bedlord Farest cutpost well

Downgradient/Bediord Forest outpost well

DowngradientBadford Forest autpost wall

Manitor surface aquifer al gowngradiend side of the Site 2 collection trench

Manitar surface aguifer downgradient of the Site 2 source areas vic colleclion trench
Maonitar surface aquifer at downgradient side of the Site 3 sollechon trench

Manilor changes in cantaminate levels at Hanscom Field/Bedford Forest boundary
Monilor changes in on-sita Site 1 plume & surface aquifer discharges to drainage citch
Momlor surface aquifer approaching boundary and downgradient of Sites 1 and/ar 2
Manilor changes in contaminale levels at Hanscom FiekdBediord Forest baundary
Manitor histarical surface aguifer hotspot

Manilor histarical surface aquifer hotspot

RFW-11 Munitor surface aquifer at downgradient side of the Site 2 soilection trench

Well Lowar Aquifer - Ratlonaie

B104-MwW* fMonilor surfacelower aquifer at Sile 1 collection ¥ench

B108-MW Morvlor lower aquifer appreaching boundary and downgradiens of Site 2
B109-MW Mondor lower aquifer at downgradient side of 1ha Sile 2 collection trench
Bit1-MW Meonvior changes in cantaminate levels at Hanseom FiekiBedford Forest boundary
B114-MwW .Manitar iower aquifer at downgradient side of the Site 2 coitaction trench
B115-MW Manitar lower aquifer below Site 2 source areas

B121-MW Manitor lower aquifer al downgradient side of the Site 3 cotlection trench
8122-MW Manitor lower aguifer at downgradien side of the Site 3 cotlection trench
B125-MW Monitor Jower aquifer below Sile 3 source areas

B126-MW Manier changes in contaminate levels at Hanscom Field/Bediord Forest boundary
B239-MW .Monnor lower aquifer downgradient of Site 1 collection trench

8242-MW ,Monitor lower aquifer approaching boundary and downgradiant of Sita 1

B248-MW Downgradient/Bedforg Forest autpost well

B248-MW | Downgradient/Bedford Ferast outpos! weall

B251-MW ' Downgradient/Bedford Fovest qutpost welt

B254-MW ‘DowngradienyBedford Forest outposi well

CW-4 IMondor lower aguifer dawngradient of Sita 1 collection trench

PO2-1T Monior changes in contaminata levels at Hanscom Fieli/Bedford Forest boundary
PO2-2T Monilor changes in cantaminate levels at Hanscom Fiald/Bediord Forest boundary
RAF1-1T" Momlor changes in contaminate levels at Hanscom Field/Berdford Foresl boundary
RAP3-35* Sita 1 Bum Pit #1 (source area) Runofl Area

RAP1-55* chnatnr surfaceflawer aquifer at Site 1 colection rench

RAP1-8T :Momtor changes in on-sile Site 1 plume

RAP2-1T iMunltor changas in contaminate levels al Hanscom Field/Badford Forest boundary
RAP2-ZT *Manitor lowsr aquifer approaching boundary and downgradient of Sites 1 andfor 2
RAP2-3T Monitor changes in contaminate levels at Hanscom Fial&8edford Forest boundary
RAP3-3T Maonitor lawer aquifer below historic Site 3 hotspot

RAF3-4T Moniior Iower aquifer below hisloric Sita 3 hatspot

V-1 Site 1 Bun Pit #2 fsource _a_reta]

wall [Badrock Aquifer - Rationale
B131-MW Manitor Badrack aquifer at downgradient sida of the Site 3 coliection trench
B132-MW | Manitor Bedrock aquifer at downgradient side of the Site 3 collaction trench

B237-MW Manilor historical bedrock aguifer hotspot
B240-MW Manilor bedrock aquifer downgradient of Sile 1 collection trench

B243-MW Monitor bedrock aquiler appreaching baundary and downgradient of Site 1
B244A-MW Downgradient/Bedford Forest outpos! well

B248-MW "anngmdienvﬂedford Farest outpost well

9252-MW DowngradiendBediord Forest outpost well

B255- MW Downgradient/Bedford Farest oulpasl well

GM MW-1 Site 1 Bum Pit #1 (squrce area)

P02-1RA Manilor changes in cantaminate levels at Hanscom Field/Bedford Farest bpundary
PO2-2R Moniler changes in contaminate levels at Hanscom Figld/Badford Forest boundary
PT1-RA Monitor changes in contaminale levels al Hanscam Field/Bedfard Forest boundary
RaP1-1R Monwar changes in contaminate levels al Hanscom Field/Bedford Farest boundary
RAP1-2R Mornior bedrock aquifar at Site 1 collection trench

RAF13R 3z 1 Bum Pit #1 (sourca area) Runoff Area

RAP1-4RA Manitor changes in contaminale levels al Hanscam Field/Bedford Forest boundary
RAP1-5R Mnnuor bedrock aquifer at Site 1 collection trench

RAP1-6R Mponilor changes in an-site Site 1 plume

RAPZ-1R Manilor changes in cantaminate levels al Hanscom Field/Bedford Foresl boundary
RAPZ-ZR Mgniter bedrack aguifer appraaching boundary & downgradient of Sites t ang/ar 2
RAPZ-3R Muonitor changes in contaminale ievels al Hanscom Field/Bedlord Forest baundary

Notes: a) 3 surface waer points and 74 monitoring wells sampled annually

Dy Mo sampiing asscoisted wilh collection system (wells or lrenches) since groundwaler remediation
syslem would not be operaling

¢) " Wells mamitar both ke surface and lower aquifers because the lacuslrine layer s

naon-gxistant at these Iccations
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The proposed LTMP is summarized in Table 2-8 on the preceeding page. It includes 77
sampling points to be sampled annually and analyzed by an off-site commercial laboratory
for VOCs using EPA Method 8260A. The geographical location of the proposed monitoring
points (as well as all other historical interceptor/monitoring well and surface water
sampling points in OU-1) are shown in Figure 9.

Groundwater Flow and Solute Transport Models have been used to simulate this Limited
Action-Monitoring Remedy which includes ceasing operation of the existing groundwater
remediation system. The models indicated that a steady-state condition for the migration of
the contaminant plume is reached after approximately 50 to 100 years. Once the steady-
state condition is achieved, the contaminant plume is not expected to migrate any farther.
Please note that CDW “focused’ model prepared in 2007 evaluated the conditions after a
simulated shut down of the system in 2005 (Appendix F). To that extent, the CDW model
may be considered to specifically reflect future aquifer conditions if the dynamic
remediation system were to be shut down (i.e. Limited Action/Natural Flow Conditions). A
more detailed description of the groundwater flow and solute transport models, along with
the Limited Action model simulation, is included in the Revised Focused Feasibility Study.
It should also be noted that it is difficult at this time to predict when the Remedial Action
Objectives will be met under this remedy, and if they will ever be met under this remedy.
Because contaminated media would be left on the site in concentrations above levels that
allow unrestricted exposure and unlimited use, a review of the site conditions would be
required every 5 years. Each review will involve site inspections and a summary report
which includes a data evaluation of sampling and analysis results collected since the last
review. The review is specified in CERCLA and the NCP.

2.10.3 Alternative G-3 — Existing Dynamic Groundwater Remediation System,
Land Use Controls and Monitoring

Description of the Existing Dynamic Groundwater Remediation System

Active OU-1 groundwater remediation started in 1991 and the original groundwater
collection, treatment and recharge system consisted of groundwater collection trenches in
the surficial aquifer at each of the three source areas (Sites 1, 2 & 3), four boundary
interceptor wells (BIWs) screened in both the lower and bedrock aquifers, two recharge
basins (at Site 2 & 3) and a central groundwater treatment system. The extracted
groundwater is piped to the central groundwater treatment plant for treatment by air
stripping, and is then discharged, either to recharge basins at Sites 2 and 3, and/orto a
drainage ditch which flows into the wetlands north of the Hanscom Field runways.

In recent years, the OU-1 remedial action has been considered a “dynamic” groundwater
remediation system. The term “dynamic” is included in the remedy designation to reflect
the Air Force’s Remedial Process Optimization (RPO) Program to improve the effectiveness
of on-going remedial actions. The RPO process at OU-1 commenced in 1996 with the
automation of the system which allowed for unmanned operation/reduction in operating
staff. Also at this time the pump stations at IRP Sites 1, 2 and 3 were upgraded with larger
pumps to both overcome iron bacteria fouling in the piping and to provide the capability to
pump all that the collection trenches and interceptor wells could yield. Then in 1997
variable speed drives were added to these pumps to provide the capability to regulate flows
as needed for optimal contaminant mass recovery while also serving as an energy
conservation measure. Subsequent RPO initiatives included additions of flow meters for the
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collection system pumps, upgrades of the originally installed pumps in the 4 BIW’s,
installation of additional interceptor wells, and the incorporation of additional remediation
technologies to augment the basic pump and treat technology. These include source
removal and destruction at Site 1 via VER and permanganate injections and enhancement of
contaminant biodegradation via molasses injections in the on-site Site 1 plume. To date
these source removal/ destruction actions have been effective in reducing the source of the
OU-1 groundwater contamination. The continuation of the effectiveness of source
removal/destruction actions such as the above or other “to be determined” actions is vital to
the achievement of RAOs.

RPO is not just additions/ upgrades but also includes subtractions as evidence by the
suspension of groundwater collection at Site 3 in August 2001 when monitoring data
indicated that groundwater contamination within the collection trench’s area of influence
had been reduce to the point that the groundwater met drinking water standards. Site 3 is
currently in a monitoring only mode. It is expected that in the future there will be
additional suspensions and/or “pulsed” operation of pumps followed by monitoring for
rebounds in contaminate level within the area of influence of a collection trench/ interceptor
well. And, at some time in the future as additional sections of QU-1 achieve RAQs it is
expected that the size of the treatment plant will be downgraded to match the diminished
incoming flows. The RPO process is a component of Alternative G-3 and additional RPO
initiatives are expected to be made in the future, as suggested by operational experience,
monitoring and the evolution of new applicable remediation technologies. The ultimate
purpose of RPO is to complete the cleanup in the most cost effective and timely manner
possible.

The elements of the groundwater remediation system are shown in Figure 5 and a more
detailed description of the existing dynamic groundwater remediation system is presented
in Section 4.2.3 of the 2007 Revised FFS and also in Section 2.13, The Selected Remedy, of
this ROD.

Land Use Controls

For OU-1 LUCs/ICs, which include non-engineered instruments such as legal and/or
administrative controls, will prevent exposure to and use of contaminated groundwater,
ensure that excavation at the three source areas (IRP Sites 1, 2 and 3) is controlled to prevent
exposure to any residual contamination in the subsurface soil, and prevent exposure to
vapors that could accumulate in buildings effected by the contaminated groundwater
plume. ICs are considered acceptable measures to be used as part of a balanced cleanup
when treatment is also being used to address principle waste threats.

Physical controls are already in-place to control access to the three source areas (IRP Sites 1,
2 and 3) and groundwater on the active commercial airport owned by the Commonwealth
of Massachusetts and operated by Massport and the FAA. These include security fencing,
active patrolling by security forces and controlled entry, limited to authorized personnel. In
addition construction of the QU-1 recharge basins placed 6-8 feet of clean soil over the
original ground surface of the waste burial pits at IRP Sites 2 and 3.
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The objective of LUCs/ICs is to provide that future land use remains compatible with the
land use that was the basis for evaluation, selection, and implementation of the response
action. LUCs/ICs are a common component of any response action that does not allow for
unrestricted land use following the completion of the response action or when the response
action allows for unrestricted use, but there is a need to protect the integrity of the remedy.
Please see the discussion of LUCs/ICs for the selected remedy in 2.12.3 below for the details
concerning LUCs already in placed for OU-1.

Monitoring

A LTMP has been in effect for OU-1 since 1986. An extensive network of groundwater
interceptor, recovery and monitoring wells has been developed over time and 20
major/formal LTMP rounds have been conducted to monitor contaminant levels/ trends in
the surface water and groundwater in each of the 3 aquifers of concern within OU-1. Each
of these 20 LTMP rounds have been documented in an LTM Report and the Report for the
most recent LTMP round in November 2006 is provided as Appendix C in the 2007 Revised
FFS. Also Table 2-2 and Figures 10 through 12 of this ROD are extracts from this report
which document the groundwater contamination found in the 2006 LTM round.

The post-1998 LTMP for OU-1 has been 2-phased; (1) the annual sampling of selected
monitoring wells and a surface water sampling point for analysis of VOCs by an off-site
commercial laboratory, and (2) the monthly/ quarterly/semi-annually /annually sampling
of collection points, selected monitoring and the surface water sampling point for analysis
by the O&M staff using an on-site gas chromatograph (GC). Please note the analysis with
the on-site GC only quantifies the two principal contaminants of concern, TCE and Cis-1,2-
DCE. The LTMP has also been subject to the RPO process in that sampling points and
frequency are re-evaluated after each round for changes necessary to more effectively
accomplish the objectives of LIMP.

The proposed LTMP for this remedy continues the two-phase approach. but includes the
laboratory analysis of fewer samples (34) than Remedy G-2. However, when combined with
the on-site GC analysis the LTMP for this remedy will provide more data to assess the
effectiveness of the remedial effort and progress towards attainment of RAOs and the
complete cleanup of OU-1. Please see the discussion of Monitoring for the selected remedy
in 2.12.3 below for additional details concerning the proposed LTMP for this remedy.

Please note the LTMP will continue to be subject to the RPO process in that the sampling
points and frequency are re-evaluated after each event for changes necessary to more
effectively accomplish the objectives of LTMP.

Groundwater Flow and Transport Modeling

Groundwater Flow and Solute Transport Models have been used to simulate the remedial
alternatives identified in the Revised FFF (No Action, Limited Action -Monitoring and the
Dynamic Groundwater Remediation System). The initial models were developed by CH2M
Hill in conjunction with the 2000 FF5. Subsequently, as a component of the 2007 Revised
FFS, a “focused” model was developed by CDW Consultants (Appendix F). For Alternative
G-3 both models’ simulations predicted that continued operation of the existing remediation
system would effectively contain contaminant migration and prevent the further expansion
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of the plume, and should actually reduce the overall extent of the plume. However, after
30-years of active remediation, the CH2M Hill model’s plumes continued to extend into the
conservation lands owned by the Town of Bedford and it was also apparent that the plumes
would not be eliminated unless the continuous sources assumed to be present were
removed/ eliminated.

As with CH2M Hill's model CDW’s focused model’s simulations predict that continued
operation of the existing remediation system would effectively contain contaminant
migration and prevent the further expansion of the plume. However, there was a major
difference between the two models in that the CDW focused model also predicts that both
the lower and bedrock aquifer’s CVOC plume concentrations should be reduced to less than
MCLs in less than 50-years. Since total CVOCs (MCLs vary by specific compounds) have
been modeled (as opposed to TCE alone) the predicted time to reach a specific MCL can not
be determined, however, LTMP data indicates that the ratio of TCE to cis-1,2-DCE has been
in a long-term decline and that as time goes on the principal residual contaminant should be
cis-1,2-DCE which has an MCL of 70 ug/L as opposed to TCE with an MCL of 5 ug/L. Thus
the modeler’s conclusion that this alternative will meet MCLs within 30-50 years is a
reasonable conclusion.

The CDW model’s predicted contaminant (CVOC) concentrations distribution in the lower
aquifer after 30 (2027) and 50 (2047) years of operation are illustrated in Appendix F Figures
5-1 and 5-2 respectively. And the predicted contaminant (CVOC) concentrations
distribution in the bedrock aquifer after 30 (2027) and 50 (2047) years of operation are
illustrated in Appendix F Figures 5-3 and 5-4 respectively.

Also please note that both models’ predictions are considered to be conservative and
present worse case scenarios since they do not factor in any biodegradation of the
contamination in migrating ground water (TCE) and any positive effects of future RPO
actions to further reduce the amount of residual sources and/or improve on-going
remediation actions such as adjustment of existing ground water extraction rates. These
factors will likely contribute to accelerate attainment of ROAs under this alternative.

A more detailed description/discussion of the groundwater flow and solute transport
models, along with mode] simulations of the existing dynamic groundwater remediation
system, is included in the 2007 Revised FFS.

Summary
Alternative G-3 provides for the reduction in contaminant mass and containment of the

groundwater plume. Continued operation of the dynamic groundwater remediation system
will, over time, permanently eliminate the source of groundwater contaminatton and
provide permanent aquifer restoration. In the interim LUCs/ICs will effectively ensure that
groundwater is not used for human consumption and that future land use does not increase
the risk of exposure to contaminants remaining on site whilst the remedy operates to meet
the cleanup goals. Progress towards attainment of RAQs will be documented by monitoring
which will also confirm that residual contaminant sources are being removed/destroyed,
that the dissolved-phase plume is contained /being reduced, and that groundwater
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containing COC concentrations exceeding ARARs is not discharging into the surface
water/wetlands of OU-1.

Because contaminated media would initially be left on the site, a review of the site
conditions would be required every 5 years until groundwater contamination attains levels
that allow for unlimited use and unrestricted exposure. Each review will involve site
inspections and a summary report which includes a data evaluation of operational and
sampling and analysis results collected since the last review. The review is specified in
CERCLA and the NCP.

2.1 Summary of the Comparative Analysis of Alternatives

Section 121(b)(1) of CERCLA presents several factors that at a minimum the USAF is
required to consider in its assessment of alternatives. Building upon these specific statutory
mandates, the NCP articulates nine evaluation criteria to be used in assessing the individual
remedial alternatives.

2.11.1 Nine Evaluation Criteria

A detailed analysis was performed on the alternatives using the nine evaluation criteria in
order to select a site remedy. The following is a summary of the comparison of each
alternative's strength and weakness with respect to the nine evaluation criteria. These
criteria are summarized as follows:

2.11.1.1 Threshold Criteria

The two threshold criteria described below must be met in order for the alternatives to be
eligible for selection in accordance with the NCP:

1. Overall protection of human health and the environment addresses whether or not a
remedy provides adequate protection and describes how risks posed through each pathway
are eliminated, reduced or controlled through treatment, engineering controls, or
institutional controls.

2. Compliance with applicable or relevant and appropriate requirements (ARARs)
addresses whether or not a remedy will meet all Federal environmental and more stringent
State environmental and facility siting standards, requirements, criteria or limitations,
unless a waiver is invoked.

2.11.1.2 Primary Batancing Criteria

The following five criteria are utilized to compare and evaluate the elements of one
alternative to another that meet the threshold criteria:

3 Long-term effectiveness and permanence addresses the criteria that are utilized to
assess alternatives for the long-term effectiveness and permanence they afford, along with

the degree of certainty that they will prove successful.
4. Reduction of toxicity, mobility, or volume through treatment addresses the degree to

which alternatives employ recycling or treatment that reduces toxicity, mobility, or volume,
including how treatment is used to address the principal threats posed by the site.

5. Short term effectiveness addresses the period of time needed to achieve protection
and any adverse impacts on human health and the environment that may be posed during
the construction and implementation period, until cleanup goals are achieved.
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6. Implementability addresses the technical and administrative feasibility of a remedy,
including the availability of materials and services needed to implement a particular option.
7. Cost includes estimated capital and Operation Maintenance (O&M) costs, as well as
present-worth costs.

2.11,1.3 Modifying Criteria

The modifying criteria are used as the final evaluation of remedial alternatives, generally
after USEPA has received public comment on the RI/FS and Proposed Plan:

8. State acceptance addresses the State's position and key concerns related to the
preferred alternative and other alternatives, and the State's comments on ARARs or the
proposed use of waivers.

9. Community acceptance addresses the public's general response to the alternatives
described in the Proposed Plan and RI/FS report.

2.11.2 Comparative Analysis

Following the detailed analysis of each individual alternative, a comparative analysis,
focusing on the relative performance of each alternative against the nine criteria, was
conducted. A synopsis of this comparative analysis can be found in Table 2-9 below.

Table 2-9 Comparative Evaluation of Interim Alternatives to Nine CERCLA Criteria

Altl ALt 2 Ale. 3
Evaluation Criteria No Limited Action - Existing Dynamic
Action Land Use Controls Groundwater Remediation
and Monitoring System, Land Use Controls and
Monitoring

Relevant Section in 421 422 423
Feasibility Study
Threshold Criteria
Overall Protection of
Human Health and the o P .
Environment
Compliance with ARARs o p .
Primary Balancing Criteria
Long-Term Effectiveness

c ) .
and Permanence
Reduction of Toxicity,
Mobility, or Volume a o °
Through Treatment
Short-Term Effectiveness ° . .
Implementability . o °
Cost - Present worth ($) 0 1,032,678 7,293,522
Modifying Criteria
State Acceptance o o
Community Acceptance © o .

® Meets or exceeds criteria  © Does not meet criteria
¢ Partially meets criteria TBD = To be determined
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2.11.3 Narrative Summary

The section below presents the nine criteria and-a brief narrative summary of the
alternatives and the strengths and weaknesses according to the detailed and comparative
analysis.

2,11.3.1 Overall Protection of Human Health and the Environment

Overall protection of human health and the environment addresses whether each
alternative provides adequate protection of human health and the environment and
describes how risks posed through each exposure pathway are eliminated, reduced, or
controlled, through treatment, engineering controls, and/or institutional controls.

Alternative G-1 - No Action - does not provide long-term protection of human health
and the environment. This alternative does not provide protection from groundwater
contaminant concentrations exceeding chemical-specific ARARs. The risk of potential
exposure may increase since contaminant plumes are expected to resume their pre-RA
migration patterns when the current Hanscom AFB groundwater remediationt system is
shut down. This alternative does not provide measures to eliminate or contain
contaminant source areas and/or existing plumes. The plumes are anticipated to
continue to expand through groundwater migration, surface water migration, and
infiltration until a steady-state condition is achieved. Because groundwater monitoring
is not included in this alternative, there would be no mechanism to assess and monitor
changes in the potential risks caused by the contaminants to human and ecological
receptors. Alternative G-1 does not have the ability to meet the RAOs.

Alternative G-2 - Limited Action - Land Use Controls and Monitoring - provides some
long-term protection of human health and the environment in that LUCs/ICs will
prevent exposure to and use of contaminated groundwater, ensure that excavation at the
three source areas (IRP Sites 1, 2 and 3) is controlled to prevent exposure to any residual
contamination in the subsurface soil, and prevent exposure to vapors that could
accumulate in buildings effected by the contaminated groundwater plume. Because
groundwater monitoring is included in this alternative, there would a mechanism te
assess and monitor changes in the potential risks caused by the contaminants to human
and ecological receptors. However, the risk posed by the groundwater contaminant
concentrations exceeding chemical-specific ARARs would not be reduced, The risk of
potential exposure may increase since contaminant plumes are expected to resume their
pre-RA migration patterns when the current Hanscom AFB groundwater remediation
system is shut down. This alternative does not provide measures to eliminate or contain
contaminant source areas and/ or existing plumes. The plumes are anticipated to
continue to expand through groundwater migration, surface water migration, and
infiltration until a steady-state condition is achieved. Alternative G-2 will reduce the
risk of exposure to contaminated groundwater, however, it will not attain ARARs in a
reasonable time period and does not have the ability to meet the other RAOs.

Alternative G-3 ~ Existing Dynamic Groundwater Remediation System, Land Use
Controls and Monitoring - would be completely protective of human health and the
environment. LUCs/ICs (whilst the remedy operates to meet the cleanup goals) will
prevent exposure to and use of contaminated groundwater, ensure that excavation at the
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three source areas (IRF Sites 1, 2 and 3) is controlled to prevent exposure to any residual
contamination in the subsurface soil, and prevent exposure to vapors that could
accumulate in buildings effected by the contaminated groundwater plume. Monitoring
will confirm that residual contaminant sources are being removed/destroyed, that the
dissolved-phase plume is contained, and that groundwater containing COC
concentrations exceeding ARARs is not discharging into the surface water/wetlands of
OU-1. Continued operation of the dynamic groundwater remediation system will, over
time, permanently eliminate the plumes of contaminated groundwater and the source of
groundwater contamination. Also, based on the CDW model, there is now a reasonably
estimated 30-50 year time frame to complete the cleanup. In the interim the volume and
toxicity of the residual contaminants at the site (dissolved-phase plume and residual
contaminants at the source areas) will continue to décrease due to continued recovery
from the collection trenches and interceptor wells; source removal/destruction actions
such as the continued operation of the VER system and/or permanganate injections at
Site 1, and natural attenuation. Alternative G-3 has the ability to meet all four of the
RAOQOs; prevent exposure to contaminated groundwater, prevent migration of
contaminated groundwater, prevent discharge of contaminated groundwater to surface
water bodies, and, within an acceptable time period (30-50 vears), return groundwaters
to federal drinking water standards, state drinking water standards, and state
groundwater risk characterization standards.

2.11.3.2 Compliance with Applicable or Relevant and Appropriate Requirements

Section 121(d) of CERCLA requires that remedial actions at CERCLA sites at least attain
legally applicable or relevant and appropriate Federal and State requirements, standards,
criteria, and limitations which are collectively referred to as “ARARs,” unless such ARARs
are waived under CERCLA section 121(d)(4).

Applicable requirements are those substantive environmental protection requirements,
criteria, or limitations promulgated under Federal or State law that specifically address
hazardous substances, the remedial action to be implemented at the site, the location of the
site, or other circumstances present at the site. Relevant and appropriate requirements are
those substantive environmental protection requirements, criteria, or limitations
promulgated under Federal or State law which, while not applicable to the hazardous
materials found at the site, the remedial action itself, the site location or other circumstances
at the site, nevertheless address problems or situations sufficiently similar to those
encountered at the site that their use is well-suited to the site.

Compliance with ARARs addresses whether a remedy will meet all of the applicable or
relevant and appropriate requirements of other Federal and State environmental statutes or
provides a basis for invoking a waiver.

Please note that chemical-specific ARARs are based on the RAOs. While the on-site
groundwater is not currently (and is never anticipated to be) used for human consumption,
the area of OU-1 has been zoned as GW-1 (must meet levels similar to federal MCLs) by
town of Bedford bylaw through a process permitted by state regulation. Additionally,
MADEDP has classified groundwater in this area as Class | “high use and value.”
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Alternative G-1 - No Action would not achieve the chemical-specific ARARs within the
groundwater plume at OU-1 because federal and state MCLs, federal non-zero MCLGs
and state MCP Method 1 GW-1 standards will not be met in the short-term. For
Alternative G-1 there are no action-specific ARARS and location-specific ARARS are not
impacted because no action will be undertaken to protect public health and the
environment.

Alternative G-2 - Limited Action - Land Use Controls and Monitoring would not
achieve the chemical-specific ARARs within the groundwater plume at OU-1 because
federal and state MCLs, federal non-zero MCLGs and state MCP Method 1 GW-1
standards will not be met in the short-term. The monitoring component of this remedy
would comply with all location-specific ARARS, including federal Protection of
Wetlands and Floodplains requirements, the Fish and Wildlife Coordination Act, and
the Massachusetts Wetlands Regulation. The remedy would comply with all action-
specific ARARs, including federal Ambient Water Quality Criteria and the
Massachusetts Surface Water Quality Standards.

Alternative G-3 - Existing Dynamic Groundwater Remediation System, Land Use
Controls and Monitoring would meet chemical-specific ARARs (federal and state
drinking water standards) for the treated groundwater and Remediation Goals (cleanup
levels which are also federal and state drinking water standards) should be met for the
groundwater in OU-1 within a reasonable time period. The remedy would comply with
all location-specific ARARS, including federal Protection of Wetlands and Floodplains
requirements, the Fish and Wildlife Coordination Act, and the Massachusetts Wetlands '
Regulation. The remedy would comply with all action-specific ARARs, including
federal National Pollutant Discharge Elimination System (NPDES) Regulations,
Underground Injection Control (UIC) Program requirements, Resource Conservation
and Recovery Act (RCRA) requirements, EPA Policy on Control of Emissions from
Superfund Air Strippers; and the Massachusetts Surface Water and Groundwater
Discharge Permit Programs, UIC Program, Hazardous Waste Management Rules,
Erosion and Sediment Control Guidelines for Urban and Suburban Areas, Well
Decommissioning requirements, Rules for Remedial Air Emissions, Air Pollution
Control Regulations, Off-Gas Treatment of Point Source Remedial Air Emissions Policy,
Standards for Analytical Data for Remedial Response Action, and Threshold Exposure
Limits and Allowable Ambient Limits.

211.3.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence refers to expected residual risk and the ability of a
remedy to maintain reliable protection of human health and the environment over time,
once clean-up levels have been met. This criterion includes the consideration of residual
risk and the adequacy and reliability of controls.

Alternative G-1 - No Action does not provide long-term effectiveness and permanence.
The risk currently associated with exposure to contaminants at the site would not be
decreased and might be increased by the future migration of contaminants until a
steady-state condition is achieved. Under this alternative, the source of contamination
would not be remediated, and there would not be containment of the existing plume.

CU-1 ROD SEPTEMBER 2007 - 585



There is also no monitoring program that could be used to track the migration of the
plume, and provide a warning against increased risks.

» Alternative G-2 - Limited Action - Land Use Controls and Monitoring does not provide
long-term effectiveness and permanence. The risk currently associated with exposure to
contaminants at the site would not be decreased and might be increased by the future
migration of contaminants until a steady-state condition is achieved. However,
LUCs/ICs should effectively reduce the risk of exposure by controiling the access and
exposure to the contaminated media. Monitoring should also reduce the risk to human
health by delineating any changes in the extent of contamination in the groundwater. A
monitoring program would provide an early warning mechanism, in that data would be
collected that might reveal increased contaminant concentrations and increased plume
migration that would warrant the implementation of additional actions. Under this
alternative, the source of contamination would not be remediated and there would not
be containment of the existing plume. Because of contaminants left at the site, a review
of site conditions would be required every 5 years.

¢ Alternative G-3 - Existing Dynamic Groundwater Remediation System, Land Use
Controls and Monitoring provides long-term effectiveness and permanence. This
alternative will effectively protect human health and the environment by the gradual
elimination of the sources of the groundwater contamination while containing and
reducing the groundwater contamination plumes, as long as the remedial system
continues to operate. If remediation is terminated before the complete removal of the
residual contaminants in the source areas (IRP Sites 1, 2 and /or 3), contaminants are
expected to resume migrating away from the source areas into Bedford Town Forrest, Nari”
where they will discharge to surface water and biodegrade, eventually reaching a
steady-state condition. Continued operation of the dynamic groundwater remediation
system will, over time, permanently eliminate the source of groundwater contamination
and provide permanent aquifer restoration. Also, based on the CDW model, there is
now a reasonably estimated “near” time to achieve the cleanup. In the interim
LUCs/ICs (whilst the remedy operates to meet the cleanup goals) should effectively
prevent exposure to and use of contaminated groundwater, ensure that excavation at the
three source areas (IRP Sites 1, 2 and 3) is controlled to prevent exposure to any residual
contamination in the subsurface soil, and prevent exposure to vapors that could
accumulate in buildings effected by the contaminated groundwater plume. Monitoring
should also reduce the risk to human health by delineating any changes in the extent of
contamination in the groundwater. A monitoring program would provide an early
warning mechanism, in that data would be collected that might reveal increased
contaminant concentrations and increased plume migration that would warrant the
implementation of additional actions. Because contaminants would initially be left on
the site, a review of the site conditions would be required every 5 years until
groundwater contamination attains levels that allow for unlimited use and unrestricted

exposure.
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2.11.3.4 Reduction of Toxicity, Mobility, and Volume

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

» Alternative G-1 - No Action and Alternative G-2 - Limited Action - Land Use Controls
and Monitoring would not provide any reduction of toxicity, mobility, and volume and
neither alterative meets the statutory preference for treatment. Alternatives G-1 and G-
2 may actually result in an increase in groundwater contaminant concentrations and
plume migration before a steady-state condition is achieved.

» Alternative G-3 - Existing Dynamic Groundwater Collection Remediation System, Land
Use Controls and Monitoring provides reduction in toxicity, mobility, and volume of
OU-1 groundwater contaminants by removing/ destroying contaminants in the source
areas, by removing contaminants from the extracted groundwater, and by hydraulically
containing plume migration. The effectiveness of the existing system has been
documented by the results of the LTMP to date. Under Alternative G-3 the toxicity,
mobility and volume of the residual contaminants at the site (dissolved-phase plume
and residual contaminants at the source areas) will continue to be reduced by continued
recovery from the collection trenches and interceptor wells; source removal/ destruction
actions such as the continued operation of the VER system and/or permanganate
injections at Site 1; and natural attenuation. The reduction in the volume of
contaminated groundwater in'the aquifers of concern is also shown by the simulated
reduction of contaminant plume extent. Also, based on the CDW model, there is now a
reasonably estimated 30-50 year time frame to complete the cleanup. This alternative
meets the statutory preference for source area treatment.

2.11.3.5 Short-Term Effectiveness

Short-term effeciveness addresses the period of ime needed to implement the remedy and
any adverse impacts that may be posed to workers and the community during construction
and operation of the remedy until cleanup goals are achieved.

+ Alternative G-1 ~ No Action, and Alternative G-2 - Limited ActHon-Land Use Controls
and Monitoring involve no construction or site activities that would produce a
disturbance to the surrounding community and environment. Therefore the level of
risk to human health and the environment would remain unchanged.

¢ Alternative G-3 - Existing Dynamic Groundwater Remediation System, Land Use
Controls, and Monitoring is already in place and also involves no construction or site
activities that would produce a disturbance to the surrounding community and
environment. Therefore the level of risk to human health and the environment would
initially remain unchanged. Construction and/or operation activities associated with
future modifications and enhancements to the existing system would include mitigation
measures and a Site Specific Health and Safety Plan to minimize adverse impacts that
may be posed to workers and the community.
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2.11.3.6 Implementability

Implementability addresses the technical and administrative feasibility of a remedy from
design through construction and operation. Factors such as availability of services and
materials, administrative feasibility, and coordination with other government entities are
also considered.

¢ Alternative G-1 - No Action is technically implementable, as there are no technical
barriers to doing so, even though it would not be protective of human health and the
environment.

¢ Alternative G-2 - Limited Action-Land Use Controls and Monitoring is basically
implemented as a component with the on-going Interim RA. The interceptor and
monitoring wells to be included in the monitoring program have already been installed
a revision to the LTMP can easily by made.

e Alternative G-3 - Existing Dynamic Groundwater Remediation System, Land Use
Controls, and Monitoring is also already implemented as this is the same remedy
selected in the 2000 IROD. Any future system modifications or enhancements to the
existing system could be easily implemented and would most likely be done using
standard construction practices and readily available equipment. Innovative
technologies to optimize the groundwater remediation system would be evaluated on an
ongoing basis. Personnel resources are readily available in term of Air Force support
and contractor support to establish/maintain, monitor and enforce LUCs/ICs (i.e., legal
and administrative controls) both on- and off-base to ensure that the remedy remains
protective. However, the implementation of additional/new legal controls (if needed)
for Hanscom Field and/or the conservation lands owned by the Town of Bedford will
require cooperation of agencies not under the control of Hanscom AFB.

» Five-year reviews would be required for Alternative G-1 - No Action, and Alternative
G-2 - Limited Action-Land Use Controls and Monitoring because contaminated
groundwater would remain on the site in concentrations above levels that allow
unrestricted exposure and unlimited use under each circumstance. Five-year reviews
would also be required for Alternative G-3 - Existing Dynamic Groundwater
Remediation System, Land Use Controls, and Monitoring until groundwater
contamination is below levels that allow for unlimited use and unrestricted exposure.
The technical and administrative resources for Five-Year Reviews are readily available

locally.

2.11.3.7 Cost

Under the NCP, cost is a primary balancing criterion. Total present worth costs (for 30 years
ata 7% discount rate) for the three alternatives for OU-1 groundwater range from negligible
for Alternative G-1—No Action to $1,032,678 for G-2 — Limited Action- Land Use Controls
and Monitoring, to $7,293,522 for G-3 — Existing Dynamic Groundwater Remediation
System, Land Use Controls, and Menitoring.
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The total present worth costs for G-2 and G-3 include applicable capital costs, operation and
maintenance costs, monitoring costs and the cost of Five-Year Reviews (for 30 years). These
cost estimates also includes the Air Force’s cost to implement/ maintain, monitor and
enforce LUCs/ICs. Please note that taking no action (Alternative G-1) would require no
expenditure of money at this time. However, the site would still have to undergo the 5-year
review process, at which time samples may be required to document the risk associated
with the site. Estimating the potential scope of a 5 year review under no-action is outside
the scope of this comparative analysis.

2.11.3.8 State / Support Agency Acceptance

The State has expressed its support for Alternative G-3 (see Appendix E). The State does not
believe that Alternatives G-1 or G-2 provide adequate protection of human health and the
environment.

2.11.3.9 Community Acceptance

During the public comment period, the community expressed its support for Alternative
G-3. Alternatives G-1 and G-2 were not considered adequately protective.

2.12 Principal Threat Wastes

The OU-1 response action detailed in this ROD will provide protection of human health and
the environment by reducing the toxicity, mobility and volume of contaminants by
removing/destroying the source of groundwater contamination (i.e., DNAPL), and by
containing /removing/ treating the dissolved-phase groundwater contamination. The
dissolved phase contamination consists of VOCs, primarily TCE, cis-1,2-DCE and vinyl
chloride. The site risks associated with exposure to groundwater contamination will be also
reduced through maintaining and enforcing LUCs/ICs.

The principal threats that this ROD addresses are summarized in Table 2-10. Principal
threat wastes are those source materials considered to be highly toxic or highly mobile
which generally cannot be contained in a reliable manner or would present a significant risk
to human health or the environment should exposure occur. The manner in which principal
threats are addressed generally will determine whether the statutory preference for
treatment as a principal element is satisfied. Wastes generally considered to be principal
threats are liquid, mobile and/or highly-toxic source material.

Low-level threat wastes are those source materials that generally can be reliably contained
and that would present only a low risk in the event of exposure. Wastes that generally are
considered to be low-level threat wastes include non-mobile contaminated source material
of low to moderate toxicity, surface soil containing chemicals of concern that are relatively
immobile in air or ground water, low leachability contaminants or low toxicity source
material. However, there are no low-level threats at OU-1.
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Table 2-10 Principal and Low-level Threats

Low-level Threats Medium Contaminant(s) Action To Be Taken
None at OU-1 Not Not applicable  Not applicable
applicable
Principal Threats Medium Contaminant(s) Action To Be Taken
Human contact Groundwater VOCs Continued operation of
and ingestion from surficial groundwater remediation
aquifer system (trenches), maintain
and enforce LUCs/1ICs, and
monitoring
Human contact Groundwater VOCs Continued operation of
and ingestion from lower groundwater remediation
aquifer system (IRZ and/or wells),
maintain and enforce
LUCs/ICs, and monitoring
Human contact Groundwater VOCs Continued operation of
and ingestion from bedrock groundwater remediation
aquifer system
(wells/ VER/ permanganate
injections), maintain and
enforce LUCs/ICs, and
monitoring
Human contact Soils in VOCs Maintain and enforce
with potentially SOUTCE areas LUCs/ICs,
contaminated
source area
subsurface soils
Vapor Intrusion Soils in VOCs Continued operation of
source areas; groundwater remediation
groundwater system (trenches), maintain
from surficial and enforce LUCs/ICs, and
aquifer monitoring

2.13 The Selected Remedy
2.13.1 Summary of the Rationale for the Selected Remedy

The selected remedy consists of continued operation of the existing dynamic groundwater
remediation system, land use controls, and monitoring. The selected remedy provides for
the reduction in contaminant mass and containment and reduction of the groundwater
plumes. Continued operation of the dynamic groundwater remediation system will, over
time, permanently eliminate the source of groundwater contamination and provide
permanent aquifer restoration.
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2.13.2 Description of Remedial Components

The selected remedial action includes the following:

+ Existing dynamic groundwater remediation system at OU-1,

¢ Land Use Controls (LUCs), including Institutional Controls (ICs)
¢ Long-term Monitoring Program (LTMP), and

Five-Year Reviews

2.13.3 Description of Remedial Action

The selected remedy is the outgrowth of the original groundwater remediation system
specified in the 1988 Remedial Action Plans for IRP Sites 1, 2 and 3 which was constructed
and became operational in 1991. The initial system consisted of groundwater collection
trenches at Site 1, 2, and 3; four boundary interceptor wells aligned along a transect near
Sites 1 and 2 and the northeast boundary of Hanscom Field with the conservation lands
owned by the Town of Bedford; recharge basins at Sites 2 and 3; and a central treatment
facility. In 1997, a Vacuum Enhanced Recovery (VER) system consisting of four recovery
wells was placed in operation in the immediate vicinity of Burn Pit #1 Runoff Area at Site 1.
Also in 1997, two additional conventional interceptor wells were placed in operation, one
downgradient (southeast) of Site 1 (IW-6) and the other downgradient (north) of Site 2 (TW-
3). In 1999, the VER system at Site 1 was augmented by the conversion of 3 monitoring
wells in the immediate area to conventional interceptor wells (IW-7/8/9). Also in 1999
another conventional interceptor well was installed at the Site 1 Burn Pit #2 area (IW-10)
and in 2006 a conventional interceptor well was installed midway between Site 1 and the
boundary (IW-11).

All of the collected groundwater is pumped to a central treatment facility located between
Sites 1 and 2, and treated water is either recharged back into the ground at Site 2 and/ or Site
3 and/or discharged into a drainage channel on the east side of Runway 5-23. The drainage
channel discharges into the wetlands/beaver pond area northeast of Runway 5-23. The OU-
1 system has treated between 100 to 320 gallons per minute since it became operational and,
as of the end of 2006, more than 1.7 billion gallons of groundwater had been treated.

In addition to the above groundwater pump and treat actions sodium permanganate has
periodically been injected in the immediate vicinity of Burn Pit #1 Runoff Area at Site 1 to
chemically destroy contaminants (with harmiess by-products) and an in-situ reactive zone
(IRZ) was created midway between Site 1 and the boundary (Figure 7)by the periodic
injection of molasses. The injection of molasses creates suitable in-situ conditions for the
biodegradation of the chlorinated aliphatic hydrocarbons which make up the OU-1
groundwater contamination.

The term “dynamic” was included in the remedy designation to reflect the Air Force's
Remedial Process Optimization (RPO) Program to improve the effectiveness of on-going
remedial actions. In addition to the above describe changes to the initial system the RPO
process at for the OU-1 remedial action has automated the system, upgraded the pump
stations at IRP Sites 1, 2 and 3 and added variable speed drives to these pumps, added flow
meters for the collection system pumps, upgraded of the originally installed pumps in the 4
BIW's.
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RPO is not just additions/ upgrades but also includes subtractions as evidence by the
suspension of groundwater collection at Site 3 in August 2001 when monitoring data
indicated that groundwater contamination within the collection trench’s area of influence
had been reduce to the point that the groundwater met drinking water standards. Site 3 is
currently in a monitoring cnly mode. Itis expected that in the future there will be
additional suspensions and/or “pulsed” operation of pumps followed by monitoring for
rebounds in contaminate level within the area of influence of a collection trench/interceptor
well. And, at some time in the future, as additional sections of OU-1 achieve RAOs it is
expected that the size of the treatment plant will be downgraded to match the diminished
incoming flows.

The above described dynamic groundwater remediation system is the selected remedy.
It includes the RPO process and additional RPO initiatives are expected to be made in the
future, as suggested by operational experience, monitoring and the evolution of new
applicable remediation technologies. The ultimate purpose of RPO is to complete the
cleanup in the most cost effective and timely manner possible. The elements of the
groundwater remediation system are shown on Figure 5 and described below. Please note
that performance data for the existing dynamic groundwater remediation system is
presented in Section 4.2.3 of the 2007 Revised FFS. Also note that the 2000 IROD for OU-1
identified the above described dynamic groundwater remediation system (as it existed at
that time) as the selected Interim Remedial Action for OU-1 Groundwater.

Groundwater Collection Trenches and Recharge Basins

Three groundwater collection trenches were installed as part of the original remediation
system. The trenches were excavated well below the water table in the surficial aquifer and
a perforated collection pipe was laid along the bottom. The trenches were then backfilled
with gravel. The collection pipe at each site drains by gravity to a sump, from which the
collected groundwater is pumped to the central groundwater treatrnent facility.

The collection trench at Site 1 is a linear trench constructed the base of Hartwells Hill
approximately 300-400 feet downgradient of the two fire training burn pits where
contaminants were released to the ground. The trench was initially intended to intercept
the flow of contaminated groundwater from each of the three aquifers. However, due to
construction difficulties the trench was not installed as deep as intended and the lacustrine
silt layer that separates the surficial and lower aquifers in the area where the trench was
installed retards the up flow from the lower and bedrock aquifers into the trench.
Consequently, much of the groundwater collected by the trench comes from the upper
aquifer. Regular groundwater monitoring over the years of the Site 1 trench operation has
shown that it has cleaned-up the upper aquifer and surface water downgradient of the
trench and has significantly reduced levels within the trench’s capture zone. However, this
trench has had a lesser impact on the clean-up of the lower and bedrock aquifers.

The collection trenches at Sites 2 and 3 fully enclose areas where contaminants were released
to the ground (4 drum burial pits at Site 2 and 9 of 10 drum burial pits at Site 3). Please note
that former drum burial pit 3-] is approximately 250" outside the Site 3 collection trench.

The collection trenches at Site 2 and 3 were intended to only recover contaminated
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groundwater from the surficial aquifer, both inside and outside the enclosed areas. Regular
groundwater monitoring over the years of trench operation has shown that they have
performed as intended and, as noted earlier, appears to have completed the clean-up of Site
3 except for a hotspot in the vicinity of the isolated former drum burial pit (3]) outside the
collection trench’s area of influence. At Site 2 the collection trench has resulted in the clean-
up of the upper aquifer downgradient of the trench and significantly reduced levels within
the trench’s capture zone.

Prior to January 1997, the each collection trench sump was equipped with fixed-rate pumps
and the bulk of the collected groundwater carne from Site 3 since it had the longest trench
and largest pump. Also, the combined pumping capacity from the three sumps was less
than the treatment plant’s capacity. In January 1997, the three sumps were refitted with
larger pumps and in November 1997 variable-speed controls were added to each pump.
These changes allow for the operation of the treatment plant at full capacity while varying
the rate of collection from the sumps. This provides the capability to prioritize collection in
order of the priority of the source. Priority 1 sources are Site 1 and all interceptor/recovery
wells, Priority 2 is Site 2 and Priority 3 was Site 3 before collection from the site was
suspended in 2001.

To augment the natural recharge of the groundwater artificial recharge basins were
constructed at the ground surface within the perimeter of the collection trenches at Site 2
and at Site 3. These recharge basins provide the means to discharge the treated/clean water
and to accelerate flushing of any residual contamination from the soils above the water
table. The effluent/ treated groundwater from the central treatment system is pumped
through buried piping to distribution boxes at each site and then flows by gravity into a
network of perforated discharge pipes laid along the original ground surface. The recharge
water then seeps from the discharge pipes back into the ground until it reaches the ground
water table. A mound (6-8 of clean fill) was placed over the recharge piping to protect it
from freezing. Please note that this capability for on-site recharging has been used sparingly
since the end of 1991 due to iron bacteria fouling of the recharge piping and its bedding
material which retards the flow from the piping to the original ground surface. The
distribution of the treatment system’s effluent between off-site and on-site since its 1991
startup through 2006 is provided in the 2007 Revised FFS. Also note a potential future RPO
initiative under consideration is to recharge at the Site 1 burn pits to accelerate the flushing
of residual source to the VER system and/or the Site 1 collection trench /TW-6.

Interceptor Wells _
Eleven (11) interceptor wells are presently in operation at OU-1. These include the four (4)

boundary interceptor wells (BIW-1 through 4} installed along the Hanscom Field/Hanscom
AFB northern property boundary with the Town of Bedford’s property as components of
the 1988 Remedial Action Plans for Sites 1, 2, and 3. These BIWs work together to form an
elongated zone of hydraulic influence intended to serve as a barrier to offsite flow of
contaminated groundwater from Sites 1, 2 and/or 3 in both the Jower and bedrock aquifers.

In August 1997, two additional interceptor wells, IW-5 and IW-6, were put into operation to

contain/ intercept downgradient migration near the contaminant source areas as opposed to
having it “pulled” to the BIWs. IW-5 has the objective of controlling the migration of
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groundwater away from an area of relatively high contaminant concentrations in the lower
aquifer under the Site 2 collection trench. Interception of contaminants near their source in
this area is expected to eventually lead to shrinkage/cleanup of the northern part of the
contaminant plume emulating from Site 2. IW-6 is on the downgradient side of the Site 1
collection trench. This is an area of relatively high contaminant concentrations and is just
downgradient of the area where DNAPL was found in the bedrock aquifer. It is mtended
that groundwater extraction from IW-6 will isolate and/ or reduce the residual DNAPL
source while containing and reducing/eliminating the solute plume emulating from Site 1.
However, without detailed knowledge of the extent of DNAPL presence at Site 1, this can
only be confirmed by observing the response of the contaminant distribution to pumping
from IW-6 over time. It should be noted that LTMP data suggests that this is in fact
occurring.

In 1999, following the completion of a VER Demonstration Project in April 1999 (see
following section), three of the monitoring wells installed to monitor the effectiveness of the
VER demonstration were converted to interceptor wells (IW-7, 8 & 9) to increase the
quantity of DNAPL and/or groundwater with extremely high VOCs concentrations being
removed from this Site 1 source area (former Burn Pit #1 and the Burn Pit #1 Runoff Area.).
Details of the VER area are shown on Figure 6. Also please note that these 3 [Ws have only
been operated sporadically since 1999 due to low yield and iron bacteria fouling.

Also in 1999, IW-10 was installed in the center of Burn Pit #2 at Site 1 (see Figure 2). While
Burn Pit #2 is on the same Hartwells Hill plateau that Burn Pit #1 is on, it is ~ 170
southwest and not considered to be in the VER system capture zone. IW-10 has the purpose
of capturing any residual contamination at the source areas as opposed to having it “pulled”
to and captured by the downgradient collection trench, IW-6 or the BIWs,

In June 2006, a monitoring well (IRZ-2) associated with the 2000-2002 DoD Demonstration
Project to create an in-situ reactive zone (IRZ) by the periodic injections of the molasses was
converted to a conventional interceptor well (IW-11). This well is believed to be located
near the center of the Site 1 on-site plume and is shown on Figure 5. The purpose of IW-11
is to intercept/recover residual groundwater contamination and complete the cleanup of the
IRZ area. Please note that the DoD Demonstration Project is discussed in a following
section and that the LTMP data for demonstration project area indicates that there continues
to be a lingering positive effect from the IRZ created by the 2000-2002 injections of molasses
and that most of the upgradient TCE has been/is being biodegraded near the injection well,
leaving cis-1,2-DCE as the predominate contaminant remaining in the upgradient area.

Vacuum Enhanced Recovery (VER) System/Permanganate Injection

In October 1997, a VER system was installed upgradient of the Site 1 collection trench in the
vicinity of Burn Pit #1 and the Burn Pit #1 Runoff Area (Figure 6). The VOC concentrations
are high in this area and DNAPL has been found in Monitoring Well RAP1-3R in the past.
The VER system consists of four extraction wells completed into the bedrock. The four
wells are arranged at the corners of a square approximately 40-feet on a side. Vacuum lines
connect the wells to a vacuum pump that can pump both liquids and gases. By applying a
vacuum in the aquifer, these wells increase the inward flow of groundwater and accelerate
flow to the wells. The liquids produced are potentially both contaminated groundwater and
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the non-aqueous source liquids. These are pumped through buried piping and discharge
into the Site 1 collection trench sump for further pumping to the OU-1 groundwater
treatment plant. In addition, the vacuum induces air flow and volatilization in the
dewatered bedrock factures which permits remediation to continue even when the aquifer
has been substantially de-watered. The vapors recovered are routed through activated
carbon units for removal of the VOCs prior to discharge to the atmosphere. These units are
monitored to ensure that at least 95% of the volatile contaminants are removed. The carbon
is either replaced or regenerated on-site whenever monitoring indicates that the efficiency of
the carbon is approaching regulatory limits.

The VER system was originally installed as a Technology Transfer Demonstration Project.
This project operated for two 6-month periods between October 1997 and April 1999. This
demonstration was very successful in removing contaminant mass from the bedrock. So
successful that, following completion of the demonstration project, the system was
incorporated in the existing OU-1 groundwater remediation system. When operating the
four VER wells recover liquids at a total rate of approximately 1-2 gpm.

On 18-June 2001 the operation of the VER system was suspended for the duration of a
permanganate pilot study in the same area. The objective of this pilot study was to
determine if permanganate injection/ in-situ oxidation would be more effective than the
VER system as a technology to use to clean up this source area. The field phase of the pilot
study was completed in the fall of 2002 and it was concluded that both technolegies were
effective but that VER has a short-term advantage, due to its ability to actively draw the
contamination to the recovery wells and the fact that the system was already in-place. It was
also concluded that periodic permanganate injections should also be incorporated in the
remediation strategy. Subsequently, operation of the VER System re-commenced on 10-
October 2002. Initially on a part-time basis and then full-time/around-the clock on 24-
December 2002. Operation of the VER system continued until 31-July 2006 (except for
maintenance and repair periods). On 31-July 2006 operation of the VER system was again
suspended for the duration of a permanganate treatment of the same area. It is anticipated
that the alternating periods of VER and permanganate treattnents will continue at this Site 1
source area as long as significant contaminant mass is being removed and/or destroyed.

Molasses Injection

In 2000 a DoD Environmental Security Technology Certification Program (ESTCP) project
entitled: In-situ Substrate Addition to Create Reactive Zones for Treatment of Chlorinated
Aliphatic Hydrocarbons: Hanscom AFB was conducted in the vicinity of the RAF1-6
monitoring well cluster which is considered to be in the heart of the on-site plume
emanating from Site 1 (see Figure 2-7). This project involved multiple injections of a
substrate (molasses) into a lower aquifer injection well located ~ 50 feet upgradient of the
existing RAP1-6 monitoring well cluster. A total of forty-seven injections were made
between October 2000 and October 2002. Over this time 1,250 gallons of raw blackstrap
molasses was injected (average of 139 lbs molasses/ week). 5 additional lower aquifer
monitoring wells were also installed in this section of the Site 1 plume to monitor the effects
of the molasses injections. The RAP1-6 area was selected because lower and bedrock aquifer
contaminant levels were still high and conditions in the lower aquifer were not considered
conducive to the natural biodegradation of the groundwater contamination. The LTMP
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results for the IRZ area also showed that, prior to the commencement of molasses injections,

the cleanup the lower and bedrock aquifers was progressing at a very slow pace. Since the —
last molasses injection in 2002 there has been a dramatic change in that both the TCE and
cis-1,2-DCE concentrations in the lower aquifer dropped rapidly to the point that they join
the upper aquifer as below MCLs. Concentrations of both contaminants in the bedrock
aquifer have also declined significantly but still have a way to go. The drop in the TCE
concentration in the lower aquifer (RAP1-6T & IRZ-1) after injections began in 2000 was
initially considered a “localized” (or short term) effect of the injections. This conclusion was
supported at that time by the relatively stable concentrations in the downgradient lower
aquifer monitoring wells IRZ-2, IRZ-3, IRZ-4 and [RZ-5. In fact, as the effects of the
injections wore off, the expected rebound in contaminant levels did occur at both RAP1-6T
and IRZ-1. However, the recent LTMP data now shows both a delayed and a lingering
positive effect. It appears that the lower aquifer IRZ created by the 2000-2002 injections of
molasses continues to be productive. Also, since 2003, the TCE and cis-1,2-DCE
concentrations in the other/downgradient IRZ monitoring wells are in a definitive
downtrend which is also an indication that the IRZ continues to be productive. At the
injection well (IRZ-Inj) an interesting/unique pattern has developed. As expected the TCE
and cis-1,2-DCE concentrations dropped precipitously, and rapidly, during the active
injection phase. Following the last injection, the cis-1,2-DCE initially rebounded to pre-
injection levels, but is now in a definitive downtrend. However, the TCE has never
rebounded. Ithas remained at very low to below detection levels since January 2001. It
appears that the groundwater flowing into the IRZ area is either no longer contaminated or,
if contaminated, all of the TCE in it has biodegraded by the time it reaches injection well.
The declining cis-1,2-DCE concentrations are also an indication that the overall levels of
groundwater contamination flowing into the IRZ area is declining which supports the
hypothesis that the Site 1 collection trench augmented by IW-6 in 1997 has been effective in
capturing/containing the plume (upper, lower and bedrock aquifers) flowing away from
the source areas towards BIW-3 and BIW-4.

\Jh", N

The molasses injection equipment remains on site and the injection well remains in place.
Thus additional molasses injections to “refresh” the residual IRZ can be readily made in the
future if LTMP results indicate that such would be beneficial. This action would be
considered a component of the “dynamic” groundwater remediation system and
undertaken as a RPO measure.

Groundwater Treatment

All of the groundwater collected by the elements described above is pumped to a central
groundwater treatment plant. The maximum designed flow capacity of the treatment plant
is approximately 320 gallons per minute (gpm). The plant location is shown on Figure 5.
The groundwater is pumped through two air stripping towers in series to remove volatile
compounds. The water cascades from the top down through materials within the towers
while air is blown upward through the water/materials. Contaminants (VOCs) are
removed from the groundwater in the process and go into a gaseous phase. The treated
water that Jeaves the towers, called effluent, is sampled and analyzed by a commercial
laboratory at least monthly to ensure that it meets regulatory discharge parameters. The
treated groundwater/effluent can be pumped to the recharge basins at Sites 1 and 2 and/or
discharged to a drainage channel between the treatment plant and the northeast-southwest
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runway of Hanscom Field. This drainage channel discharges into the wetlands in the
conservation lands owned by the Town of Bedford. Between 1991 and December 2006
approximately 1.7 billion gallons of water was treated and discharged from the treatment
plant. As stated above the bulk (approximately 90%) of the treated effluent has been
discharged into the drainage channel because of iron bacteria fouling the recharge basins.

The air that is blown through the stripping towers is passed through two activated carbon
units in series to remove the volatile contaminants in the air prior to discharge to the
atmosphere. These units are monitored continuously to ensure that at least 95% of the
volatile contaminants are removed. The treatment plant also includes a steam boiler and
chiller for the regeneration of the carbon units whenever monitoring indicates that the
efficiency of the carbon is approaching regulatory limits.

Land Use Controls

LUCs/ICs include legal, physical, or administrative mechanisms that restrict the use
of, or limit access to, real property to prevent or reduce risks to human health and
the environment. The objectives of the Hanscom AFB LUCs are to prevent exposure to,
and use of, contaminated groundwater until cleanup levels are met, ensure that excavation
at the three source areas (IRP 5ites 1, 2 and 3) is controlied to prevent exposure to any
residual contamination in the subsurface soil, and prevent exposure to vapors that could
accumulate in buildings effected by the contaminated groundwater plume. The risks that
necessitated these LUCs are discussed in Section 2.7 of this ROD.

The potential for residual soil contamination is limited to the actual Burn Pits (#1 and #2)
and the Burn Pit 1 Runoff Area at IRP Site 1 (see Figure 2) and the drum burial pits at IRP
Sites 2 and 3 (see Figures 3 and 4). OU-1 contaminated groundwater is located on
Hanscom Field, in the Hanscom AFB’s Family Campground, and in the lower and/or
bedrock aquifers off-site in the Hartwell Town Forest/Jordan Conservation Area. Figures
10, 11 and 12 of this ROD show the locations of all VOCs detections in the November 2006
LTM event and Figures 4-2 & 4-5 in Appendix F shows the “modeled” extent of the lower
aquifer and the bedrock aquifer respectively based on 2005 LTM data. Since the 2007
Focused Groundwater Flow and Transport model was calibrated using both 1997 and 2005
LTM data the modeled 2605 plumes are consider to be an accurate depiction of the actual
plumes in the lower and bedrock aquifers. Also, while the property line and other mapping
features are not shown on these figures, the three cones of depression in groundwater
elevations associated with the boundary interceptor wells can be used to define boundary.

On-Site LUCs

Hanscom AFB LUCs/ICs are primarily documented in the November 2003 Hanscom AFB
General Plan Update (master plan). The General Plan Update includes specific
environmental constraints that apply to all IRP Sites with LUCs and/or ICs as a component
of the selected remedy, including OU-1. The Update also includes constraints in regards to
closed IRP Sites. Section 2.7 of this document, entitled Responsibilities, states as follows:
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The following are general responsibilities identified throughout the General Plan
Update document. These are significant responsibilities that need to be brought to
the attention of the Commander and users of the Plan to provide that they are
implemented.

Ground Disturbance

Since the 1998 General Plan, several Installation Restoration Program (IRP) (now
called Environmental Restoration Program, ERP) sites have been remediated (see
section 4.3.3.) Any ground disturbance on the remediated sites still must be
reviewed and approved by the Hanscom AFB Environmental Office before any
digging begins to provide that adequate precautions are taken to mitigate risks.

Land Use Changes at ERP Sites

No changes in the current land use of the (ERP) site can be made without the written
approval of the USAF government oversight Environmental Office. Also EPA and
MADERP are to be notified for consultation 45 days in advance of any proposed land
use changes which are inconsistent with the land use assumptions or land uses
described in the remedy selection document.

Specific LUCs found in Section 4.3.3.3 of the General Plan Update that apply to all Hanscom
AFB IRP Sites, including OU-1, prohibit the installation and operation of drinking water
wells and the use of untreated contaminated groundwater for any purpose. In addition, this
Section of the Update requires that any digging, excavation or groundwater use on the Site
be approved by the Base Environmental Office in writing. Once approved, the activities .
must be conducted in accordance with all appropriate OSHA requirements, including a site-
specific health and safety plan.

p T

Additionally, Hanscom AFB operating procedures as defined by Air Force Instructions
(AFIs) require that project planning documents (for both new construction and repair
projects} be coordinated with the environmental office and be evaluated for environmental
impacts in accordance with the Air Force Environmental Irnpact Analysis Process
(EIAP)/the National Environmental Policy Act of 1969 (NEPA). The Air Force will notify
EPA 45 days in advance of any changes to either the AFIs or the General Plan Update that
could affect the LUCs.

As discussed in Section 2.1.4 above, Hanscom Field is owned by the Commonwealth of
Massachusetts and operated by the Massachusetts Port Authority (Massport) and the
Federal Aviation Administration (FAA). However, Hanscom Field was leased from the
Commonwealth and used as a military airport by the Air Force from 1942 to 1973. Since the
early 1980s, Massport has granted the Air Force’s personnel and contractors access to
Hanscom Field for projects associated with the Hanscom AFB IRP. This access is formalized
by License Agreements with the current license scheduled for renewal in September 2007.
Given the fact that Massport's 2005 ESPR includes forecasts for 2010 and 2020 scenarios
which indicate that Hanscom Field will continue to be a full-service General Aviation
airport, it is unlikely that the current use of this area will change in the foreseeable future.

o, |
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As the owner of this area, Massport is kept up-to-date on the status of the Hanscom AFB
IRP. Both the Airport Director and Massport’s Environmental Unit are on the distribution
list for IRP Reports concerning OU-1 (and other IRP Reports concerning/affecting Hanscom
Field). Massport is also a chartered member of the Hanscom AFB Restoration Advisory
Board (RAB). In addition, Massport’s operational personnel, planners, and decision makers
are made aware of the presence of on-base contamination, OU-1 and the locations of IRP
Sites 1, 2 and 3 in Figure 9-4 of Massport’s 2005 L.G. Hanscom Field Environmental Status
and Planning Report (ESPR). Chapter 9 of the document includes a discussion of the
Hanscom AFB IRP.

As an additional protective measure, any proposed major project, e.g., new runways,
hangers or expansion of existing structures, projects that directly alter 25 or more acres of
land or create 5 or more acres of impervious area would be subject to review under the
Massachusetts Environmental Policy Act (MEPA) and/or the National Environmental
Policy Act of 1969 (NEPA). As acknowledged by Massport’s 2005 ESPR, “the ESPR does not
replace the MEPA reviews of project at the sites which exceed regulatory thresholds.”

Several physical barriers also restrict exposure to contamination at OU-1. Hanscom Field
has a perimeter fence and all areas of Hanscom Field are patrolled by security forces.
Access to the field is controlled and restricted to authorized personnel. In addition, IRP Site
1 is separately fenced.

Construction of the OU-1 recharge basins placed 6-8 feet of clean soil over the original
ground surface of the waste burial pits at IRP Sites 2 and 3. All visually contaminated soil at
[RP sites 1, 2 and 3 was removed by the 1988 removal actions and replaced by clean backfill.
As a result, access to any residual subsurface soil contamination is physically restricted by a
6-8 foot soil barrier.

IRP Sites 1, 2 and 3 are immediately adjacent to the runways and are within the restrictive
airfield area. Due to airfield operational constraints the only digging in the vicinity of these
IRP sites by Massport that could be envisioned would be for the repair or installation of
underground utilities or storm drainage structures. Further, in place remedial system
piping and recharge basins at Site 2 and 3 would necessitate routing of new utility services
or storm drainage around the area with any residual subsurface soil contamination. If
construction activities are planned for the airfield area in the future, appropriate health and
safety procedures will be followed, including the preparation of a site specific health and
safety procedures in accordance with OSHA (29 CFR 1910.120) and all other applicable
federal, state, and local requirements.

Groundwater beneath OU-1 is not used and is not expected to ever be used as a public
water supply. The public water supply for Hanscom Field is provided by Lexington (served
by MWRA) and the Hanscom AFB’s Family Campground is provided by Bedford (served
by MWRA and wells). Also there are no structures off-site in the Hartwell Town
Forest/Jordan Conservation Area. Figure 9-2 of Massport’s 2005 ESPR shows all public
water supply facilities within Bedford, Concord, Lexington and Lincoln. Table 9-4 shows
the approximate distance of each from Hanscom Field which vary from 0.9 to 7.3 miles.
Figure 9-2 of Massport's 2005 ESPR (which is the same as Figure 16 of this ROD) delineates
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an approved Zone Il Wellhead Protection Area that overlaps the section of Hanscom Field
that includes IRP Site 3. These areas are approved under the MADEF's Drinking Water
Program to protect the recharge area around public water supply groundwater sources.

g

The Air Force shall not modify or terminate LUCs, implementation actions, or modify land
use without approval by EPA and the Commonwealth. The Air Force shall seek prior
concurrence before any anticipation action that may disrupt the effectiveness of the LUCs or
any action that may alter or negate the need for LUCs.

Off-Site LUCs

In addition to the Hanscom Field and Hanscom AFB’s Family Campground areas, the
contaminated plume migrates off-base into conservation lands owned by the Town of
Bedford. This area of QU-1 includes undeveloped wetlands, beaver ponds and forest areas
known as the Jordan Conservation Area and Hartwell Town Forest. For those portions of
OU-1 located on conservation lands owned by the Town of Bedford, a legal mechanism in
the form of deed restrictions are in place which limit the use of this property to passive
and/or recreational use. These restrictions are summarized in the July 27, 2007
Conservation Commission letter included as Appendix G.

Town of Bedford officials are kept up-to-date on the status of the Hanscom AFB IRP and

levels of contaminants in the groundwater beneath the town owned land. The Board of

Health is furnished a copy of all OU-1 LTM Reports and both the Board of Health and

Conservation Commission are on the distribution list for the monthly Remedial Action e
Report. Also the Board of Health Director is a chartered member of the Hanscom AFB

Restoration Advisory Board (RAB) and the Chair of the Boars periodically attends RAB

meetings.

The Air Force, in consultation with the EPA and Mass DEP, will attempt to establish
restrictions prohibiting the construction of wells and the use of groundwater in any
documented or anticipated area of groundwater contamination. These restrictions shall be
in place within ] year of the ROD's signature. In the event that such restrictions are not
established, EPA, Mass DEP, and the Air Force will determine what alternative measures
should be taken to prohibit exposure to contaminated groundwater in off-base areas.

On- and off-site LUCs will be maintained until the concentrations of hazardous substances
in the soil and groundwater are at such levels to allow for unrestricted use and exposure.
The Air Force is responsible for ensuring that the LUCs described above, as components of
the selected remedy, continue to be in place, are reported on, and enforced to ensure that the
LUCs are effective and protective of human health and the environment. In this regard, the
Hanscom AFB environmental office will formally monitor and document the results in
normal operations, maintenance, and/or monitoring reports of the remedial action. This
monitoring will be accomplished by:

. Frequent inspections {almest daily) of the OU-1 area by the Hanscom AFB’s
remedial action-operations contractor’s on-site staff in the course of their OU-1
system operation, maintenance and monitoring duties, and
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. Discussions at least annually, or more often if warranted between Massport and
Bedford officials and the Hanscom AFB IRP Manager to verify that untreated
groundwater within OU-1 is not being used for any purpose, and that there is no
unauthorized digging at IRP Sites 1, 2 and 3.

The monitoring results will be included in a separate annual report or as a section of another
annual environmental report, if appropriate, and provided to the EPA and the
Commonwealth. The annual monitoring reports will be used in preparation of the Five
Year Reviews to evaluate the effectiveness of the OU-1 remedy.

The annual monitoring report, submitted to the regulatory agencies by the Air Force, will
evaluate the status of the ICs and show how any IC deficiencies or inconsistent uses have
been addressed. The annual evaluation will address whether the use restrictions and
controls referenced above were communicated, whether the owners and state and local
agencies were notified of the use restrictions and controls affecting the property, and
whether use of the property has conformed to such restrictions and controls.

The discovery of any activity that is inconsistent with the LUC objectives or use restrictions,
or any other action that may interfere with the effectiveness of the ICs will be addressed by
the Air Force as soon as practicable, but in no case will the process be initiated later than ten
days after the Air Force becomes aware of the breach. In addition, the Air Force will notify
EPA and the Commonwealth as soon as practicable but no longer than ten days after the
discovery of any activity that is inconsistent with the IC objectives or use restrictions, or any
other action that my interfere with the effectiveness of the ICs. The Air Force will notify
EPA and the Commonwealth regarding how the Air Force has addressed or will address the
breach within ten days of sending EPA and the Commonwealth notification of the breach.

The Air Force shall notify EPA and the Commonwealth 45 days in advance of any proposed
land use changes that are inconsistent with land use objectives or the selected remedy.
Should the Air Force plan on transferring or leasing any property affected by OU-1, whether
or not as a result of base closure, the Air Force will consult with USEPA and MADEP at least
six months in advance so that EPA and the Commonwealth can be involved in discussions
to ensure that appropriate provisions are included in the transfer terms or conveyance
documents to maintain effective ICs. If it is not possible for the Air Force to notify EPA and
the Commonwealth at least six months prior to any transfer or sale, then the Air Force will
notify EPA and the Commonwealth as soon as possible but no later than 60 days prior to the
transfer or sale on any property subject to ICs. In addition to the land transfer notice and
discussion provisions above, the Air Force further agrees to provide EPA and the
Commonwealth with similar notice, within the same time frames, as to federal-to-federal
transfers of property. The Air Force shall provide a copy of the executed deed or transfer
assembly to EPA and the Commonwealth.

Monitoring
This remedy includes the continuation of groundwater and surface water monitoring at OU-

1 and the LTMP sampling points are shown on Figure 9. The post-1998 LTMP for OU-1 has
been 2-phased; (1) the annual sampling of selected monitoring wells and a surface water
sampling point for analysis of VOCs by an off-site commercial laboratory, and (2) the
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monthly/ quarterly/semi-annually/annually sampling of collection points, selected

monitoring and the surface water sampling point for analysis by the O&M staff using an on- -
site gas chromatograph (GC). Please note the analysis with the on-site GC only quantifies

the two principal contaminants of concern, TCE and Cis-1,2-DCE. The LTMP has also been

subject to the RPO process in that sampling points and frequency are re-evaluated after each

round for changes necessary to more effectively accomplish the objectives of LTMP.

The LTMP component of the remedy continues the two-phase approach. Phase 1 is the
annual sampling of selected wells to confirm established LTM trends within the OU-1
source areas and plumes and to monitor progress towards achievement of RAOs. Analysis
of these samples will be for VOCs by an off-site commercial laboratory. The Phase 1
sampling and analysis will continue to be documented in a formal LTM Report. The second
phase of the LTMP is the sampling of collection sources and monitoring wells for screéning
by the operations and maintenance (O&M) staff using an on-site GC. The purpose of this
sampling and analysis is for system optimization (RPO) and to identify any changes in the
established LTM TCE and cis-1,2-DCE trends. Results of the LTMP Phase 2 sampling and
analysis will continue to be documented in the Monthly OU-1 Remedial Action Report
which is submitted to USEPA Region I, MADEP and stakeholders.

The interceptor/ recovery, monitoring wells and surface water monitoring points to be

included in the LTMP for this remedy were are listed in Table 2-11. This LTMP includes the
laboratory analysis of fewer samples (34) than Alternative G-2, but when combined with the

on-site GC analysis will provide more data to assess the effectiveness of the remedial effort

and progress towards attainment of RAOs and the complete cleanup of OU-1. S

The monitoring wells and surface water monitoring point to be included in Phase 1 of the
LTMP for this alternative were selected based upon their geographical location, screened
aquifer, and historical contaminant levels/trends. Selected monitoring points include wells
for the upper, lower, and bedrock aquifers in the following geographic areas of the site.

e within the known OU-1 source areas to assess any potential changes in contaminant
concentrations in these source areas,

» the downgradient portion of on-site contaminant plumes,

+ wells along the boundary of Hanscom Field/Hanscom AFB with the conservation lands
owned by the Town of Bedford,

¢ wells in the conservation lands owned by the Town of Bedford/ off-site OU-1 plume,
and

¢ on-site surface monitoring point RAP1-SW4 to continue to document that the water
quality in the Wetland B/ Beaver Pond Area is no longer being impacted by
contaminated groundwater migrating from the upper Aquifer.

Please note the LTMP will continue to be subject to the RPO process in that the sampling

points and frequency are re-evaluated after each event for changes necessary to more
effectively accomplish the objectives of LTMP.
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Table 2-11 Alternative G-3 - Existing Dynamic Groundwater Remediation System, Land Use Controls and Monitoring

Long-Term Menitoring Program (LTMP)
| GC} LAB =

TGCILAB GC| LAB S LLBI LAE |GCLAB SCHEDULE
GW Remediation System |SITE 1 SURFACE SITE 2 SURFACE BOUNDARY/FOREST SURFACE |SITE 3 SURFACE AIRFIELD SURFAC cls | Mw
AS INFLUENT | Wi M las Su owz-1 Q B102 Su A-1 Su B234 Su JAN 12| 19 8153 + AFINW {Q)
AS MID w B104 Su ow2-2 Q B127 Su B116 A B235 Su FEB 12| 19 o0
AS EFFLUENT | W | M |B238 A owz-3 Q B128 Su B117 Q| A |cw-sa Su MAR | 12| 19| 39|S1(Q)&82(Q)
P101 M B241 A ow2-4 Q B129 Su B11B Q] A |RAP3-18 Su APR 12| 19 8|83 + AF/NW (Q}
P201 | M FPO1-48A A ow2-5 Q B246 Su Bi19 Su RAP3-4§ Q] A rMAY 12| 19| 27|B/F(S)
P304 | M RAP 135 Q owz-6 Q B247 Su B120 Su RAPS-28 Su JUN 121 18; 48|51 (A) & S2(A)
1W-1 M RAP 1-58 A owz-7 Q B250 Su OW3-1 Su AIRFIELD LOWER JuL 12| 19 8|83 + AF/NW (Q)
w-2 M RAP 1-65 Qj A |JOW28 Q B253 Su QW3-2 Su B233 Su AUG 12 19 Q
W-3 M RAP 1-5W4 - Q| A |[RAP245* | Su PO1-28 Su Oow3-3 A 8236 Su SEP 12| 19] 39|81 {Q) & S2(Q)
w-4 M RAP 2-25* Q RAP 2-55 Su RAP 145 Su OWi-4 A CW5 Su OCT 12} 18] 21|53 + AF/NW (A)
Iw-5 M RFW-15 Su B101 Q RAP 1-75 5 OwW3-5 A CW-6 Su NOV 12} 19| 47 |B/F (A)+ Lab Annuals
IW-6 M #SITE 1LOWER B105 Q RAP 2-15 Su OW3-6 A RAP3-1T Su DEC 12| 19| 391S1(Q) & 82 (Q)
IW-7 (GM MW2) | M B103 A B106 A RAP 2-38 Su OW3-7 A RAP3-4T Su 5th Wk | 12
IW-8 (GMMW3) | M 13239 Q B107 Q BOUNDARY/FOREST LOWER |OW3-8 Su RAPS-1T Su 156]228| 285(TOTAL
IW-5 (GM MW4) | M B242 ! A 130 Su B1114 s| A |owsa Su RAPS-2T Su
IW-10 M Cw-4 A PO2-15 Q B126 S| A |JOW310 A AIRFIELD BEDROCK
W-11 M PT1-8A A RFW-11 Qi A JB245 §] A JOW3-11 A RAPS-1R Su
VER-1 M RAP 1-6T Q| A [SITE 2 LOWER B248 81 A |owz12 A RAPS-2R Su
VER-2 M RAP 2-2T * Q| A [B1os* Q| A |B251 S| A |Ow3-13 A NORTHWEST AREA
VER-3 M \'al Q B109 Q B254 S| A |OWa14 Q| A |BR-1(R) Su
VER-4 M IRZ-Inj Q B110° Su PO2-1T S RAP3-35 Qf A JCW-2(R) Su
VER EFFLUENT | M IRZ-1 Q 8112 Su PO2-2T 3 SITE 3 LOWER Cw-3 (T) Su LEGEND
CT Glaanouts | AR IRZ-3 Q B113* Q RAP 1-1T 5 A-5 Su CW-3A(S) |Su OU1 = Operable Unit 1
GC| LAB|IRZ-4 Q B114* A RAP 1-TT S| A B A CW-13 (M Sy LTM Plan = Long Term Monitoring Plan
Suspended rle-s Q B115 Q| A |JRAPZ-T 5| A |B122 Q| A |[CW-20(T/R) | Su GG = Analysis by on-site Gas Chromatograph
Wweekly 3 SITE 1 BEDROCK RAP 24T 1 Su RAP 2-3T S| A [|B123 Su CW-20A{S) |Su LAB = Analysis by Commerical Labaratory
Manthly 19| 2 jA-3 Su RAP 2-5T Su BOUNDARY/FOREST BEDROCK |B125 Q| A |HAFB-7{L?) | Su thd = to be determinad
As Reguested thd B237 Q RAP 2-6T Su B244A S| A |HAFB2 Su GC| LAB|E = Compliance (Influent, midpoint & effluent)
B240 Q SITE 2 BEDROCK B249 s HAFB3 Su Suspended 23 S =Collection System/Sources
B243 a| A |[RAP24R* | Su B252 ] RAP3-3T A Quarterly 1 MW = Monitoring Waells
]GM w1 Q RAP 2-5R Su B255 8 SITE 3 BEDROCK Semi-Annually (A) = Annual
RAP 1-2R A RAP 2-6R Su PO1-2R S| A |A2 Su Annualty 1 [(3)= Semi-Annual
RAP 1-3R Q)| A GGl LABIPQ2-1RA s B124 Su As Reguested! thd) {Q) = Quarterly
RAP 1-5R Q Suspended 1" PO2-2R S B231 A {Su} = Suspended based on historical results
RAP 1-6R Q| A |Quarery 17 PT1-RA S| A |B232 QA 81 = Site 1
RAP 2-2R * Q| A |Semi-Annually PT2-RA S GC|LAB S2=Site 2
GC|LAB|Annually 3 |RAP 1-1R S Suspended | 13 ‘ SUMMARY  S3 = Site 3
Suspended 4 As Requastad| tbd RAF 1-4RA S Quartery 7 GG| LAB(B/F = Boundary/Forest Area
Quarteriy 22 RAP 1-7TR § | A |Semi-Annually Suspended | 63 AF = Airfield Area Between Site 3 and Sites 1& 2
Semi-Annually RAP2-1R S| A |Annually 13 7 [WEEKLY 3| 0 JNW = Nohwest Area
Annually 8] 9 RAP 2-3R 5 As Requested| tbd MONTHLY 18| 2 |S = Surface Aquifer
As Reguested 1bd GC|LAB QUARTERLY | 47| 0 |L = Lower Aquifer
* Considered o be w/in Site 1 Plume Suspended 12 SEMI-A 27| 0 |BR = Bedrock Aquifer
Quarierly JANNUALLY | 23| 34 [Notes:
Semi-Annually 27 PE for 8260 1 |Groundwater elevation recorded at sach samaling,
Annually 14 QA/QC Samples 12 |also when requested by site/aquifer
As Requested thd l&s Requested| tbd! tbdlElevation for RAP1-SWa4 taken @ PZ202
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Five-Year Reviews

To the extent required by law, the USAF will review the site at least once every five years
after the initiation of remedial action at the site if any hazardous substances, pollutants or
contaminants remain at the site (above levels that allow for unlimited use and unrestricted
exposure) to assure that the remedial action continues to protect human health and the

environment.

2.13.4 Summary of the Estimated Remedy Costs

A table detailing the selected remedy cost is presented in Appendix C. This remedy
includes the continued operation of the existing dynamic groundwater remediation system
in its current configuration with the potential for future optimization initiatives as
appropriate. This remedy also includes the continuation of the existing LTMP. The
monitoring program includes sampling of existing interceptor and groundwater monitoring
wells with an analytical screening by a field GC unit in addition to the sampling of 33
existing monitoring wells and one surface water location for offsite VOC analysis. There is
no capital cost associated with this alternative in its current configuration, because no new
interceptor or monitoring wells will need to be installed. However, this cost estimate does
include an annual lump sum amount for major repairs and/ or future improvements or
enhancements to the remediation system. This cost estimate also includes the Air Force's
cost to implement/ maintain, monitor and enforce LUCs/ICs. The fotal annual operation,
maintenance, and monitoring costs will be approximately $545,244 and 5-Year Reviews are
estimated to cost $25,000 each. The duration of the remedial action period will depend
upon whether or not cleanup progresses faster or slower than the 30-50 years predicted by
the current conservative model. Itis anticipated that it will be faster since the model
assumes no biodegration, whereas LTMP data dees indicate that such is occurring.
However, for comparative purposes, it has been assumed that the remedial action would be
continued for 30 years with six 5-Year Reviews. The present worth for this alternative,
based on a 7 percent discount rate, is $7,293,522. Please note that the cost estimate also
assumes a constant level of operation, maintenance, and monitoring throughout the 30-
years with no reductions for the anticipated RPO actions.

The cost estimate summary table is based on the best available information (records of past
operational costs) regarding the selected remedy. Changes in the cost elements are likely to
occur as a result of a new contracting method (scheduled to be implemented in February
2008) and reductions due to additional RPO initiatives. Major changes may be documented
in the form of 2 memorandum in the Administrative Record file, an Explanation of
Significant Differences (ESD), or in an amendment to this final ROD. This is an order-of-
magnitude engineering cost estimate that is expected to be within +50 to -30 percent of the

actual project cost.

2.13.5 Expected Outcomes of the Selected Remedy

The primary outcome of the selected remedy is that the human health risks associated with
the contaminated groundwater at the site will be eliminated through the implementation of
the selected remedy described above. In the interim exposure to contaminants will be
controlled through the use of LUCs until contaminant concentrations are reduced to levels
which allow for unlimited and unrestricted use. Continued operation of the dynamic
groundwater remediation system will contain and reduce the concentration of the

OU-1 ROD SEPTEMBER 2007 74



groundwater contaminant plumes, prevent contaminated groundwater discharges to
surface water, and, over time, permanently eliminate the source of groundwater
contamination and provide permanent aquifer restoration. Surface water and groundwater
sampling and analysis as part of the LTMP will confirm the effectiveness of the remedy in
achieving RAOs.

As discussed in Section 2.6 the potential future land and resources uses of the OU-1 area
(sections of Hanscom Field/Hanscom AFB and conservation lands owned by the Town of
Bedford) are expected to remain as the current use. However, upon achieving clean-up
levels in 30-50 years the groundwater within OU-1 will be available for drinking water use
and the contaminant source areas (IRP Sites 1, 2 and 3) will be available for additional
Hanscom Field infrastructure (subject to FAA restrictions). In addition, since the potential
for surface water contamination will be eliminated, there will be an enhanced recreational /
human use of the ecological resources and an enhanced ecological benefit to sensitive
ecosystems within the OU-1 area.

2.13.5.1 Cleanup Levels

Groundwater cleanup levels have been established for all COCs in groundwater determined
to pose an unacceptable risk to either public health or the environment. These cleanup
levels have been set based on the chemical-specific ARARs for QU-1, i.e., federal drinking
water standards (i.e., MCLs and non-zero MCLGs), state drinking water standards (i.e.,
MCLs) and state groundwater risk characterization standards (i.e., MCP Method 1 GW-1
standards). Table 2-12 summarizes the cleanup levels for carcinogenic and non-
carcinogenic COCs in groundwater. These cleanup levels were selected since the
groundwater beneath and directly downgradient to OU-1, and beneath and directly
downgradient to the Hanscom AFB/Hanscom Field NPL Site as a whole, has been
designated as GW-1 (i.e., as a potential future drinking water supply) under state law by
means of a Town of Bedford Aquifer Protection District by-law that was enacted through a
process authorized by and implementing the MCP. In addition, MADEP has classified the
eastern side of OU-1, east of Runway 5-23, as an approved Zone II; under the state drinking
water regulations (310 CMR 22.02), a Zone II is “that area of an aquifer which contributes
water to a well under the most severe pumping and recharge conditions that can be
realistically anticipated.” Further in addition, the northeastern portion of the site at the
northern end of Runway 5-23 is classified as a Potentially Productive Aquifer; the MCP
defines “Potentially Productive Aquifer” in part as “all aquifers delineated by the U.S.
Geological Survey {USGS) as a high or medium yield aquifer.” The MADEF Site Scoring
Map reflecting these areas is included as Figure 16.

MCLs shall constitute the final groundwater cleanup levels for this ROD. Newly
promulgated ARARs and modified ARARs which call into question the protectiveness of
the remedy and the protective levels determined as a consequence of the risk assessment of
residual contamination, also must be met at the completion of the remedial action. At QU-1
cleanup levels will be met in groundwater throughout the site and will be demonstrated
through monitoring. USAF has estimated that the cleanup levels will be obtained between
30 and 50 years after the selected remedy is put in place.
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“Table 2413 Remediation Goals for NPLOULT, Hanscom Ficld/ Harscom AFB,MA = ©.

MCP MCP MCP
Contaminants of Potential GW-1 GW-2 GW-3 EFPA
Concern (COP(Cs) * Standard Standard Standard MCL
Organic Compounds (ug/L)
1,1-Dichloroethane Lo 70 1,000 20,000
1,1-Dichloroethene 7 30 30,000 ...
1,1,1-Trichlorecethane 200 4,000 20,000 .
1,2-Dichlorobenzene 600 2,000 2,000 i~
1,2-Dichloroethane 515 20,000 I
Acetone w0+ 3,000 50,000 50,000
Benzene 5 2,000 10,000 [feesin v ©°57
Chloroethane NA NA NA
Chloroform Sy O 400 10,000
cis-1,2-Dichloroethene 70 100 50,000 5
Methyl-tert-butyl-ether (MTBE) IO e 50,000 50,000
Toluene 1,00 8,000 4,000 §¥.
trans-1,2-Dichloroethene 100 [ -8 - 90* 50,000 |
Trichloroethene 5 30 5,000
Vinyl Chloride 2 2 | 50,000
Notes:

* Compounds Detected November 2006 LTM Round and MCP Method 1 Standards and

EPA MClLs

Shaded cells indicate which standard establishes the PRG for the compound
MCL - Maximum Concentration Limit and shown in ug/L (parts per billiont or

ppb)

MCP - Massachusetts Contingency Plan ( 310 CMR 40)

MCP Method 1 Standards (GW-1, GW-2 & GW-3) obtained from 310 CMR 40.0974(2) and

shown in ug/L (parts per billion or ppb)

** GW-2 Standard applies if contamination is found within 30 feet of an existing occupied
building or structure, and the average annual depth to groundwater in that area is 15 feet or

less

annual depth to groundwater in that area is 15 feet or less

NA - Standard not available
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2.14 Statutory Determinations

The selected remedy was developed by combining components of different source control
and removal/destruction and management of migration technologies to obtain a
comprehensive approach for site remediation. In summary, the response action will
provide protection of human health and the environment by effectively containing/
removing/ destroying the source of the groundwater contamination, by containing the
continued migration of groundwater contaminants and by reducing the overall extent of the
groundwater plume via a reduction in the contaminant mass. The site risks associated with
exposure to groundwater and soil contamination will be reduced through the
implementation of land use controls/ institutional controls.

The remedial action selected for implementation at OU-1 is consistent with CERCLA and, to
the extent practicable, the NCP. The selected remedy is protective of human health and the
environment, will comply with ARARs and is cost effective. In addition, the selected
remedy utilizes permanent solutions and alternative treatment technologies to the
maximum extent practicable, and satisfies the statutory preference for treatment as a
principal element.

2.14.1 The Selected Remedy is Protective of Human Health and the Environment

The remedy at this site will adequately protect human health and the environment by
eliminating, reducing or controlling exposures to human and environmental receptors
through contaminant removal and treatment, engineering controls and land use
controls/institutional controls. More specifically, for groundwater, this remedy protects
human health and the environment by hydraulically confining the plume of dissolved
contaminants and preventing contaminant migration to potential exposure points.
Continued operation of the existing remediation system will draw contamination back from
conservation lands owned by the Town of Bedford to the original contaminant release areas
and reduce the concentration of potential groundwater discharges to surface water. In
addition, the implementation of LUCs/ICs will serve to control access to and exposure to
the contaminated media whilst the remedy operates to meet the cleanup goals and ARARs.
Monitoring groundwater and surface water within OU-1 will serve as an early warning
system. Implementation of the selected remedy will not pose any unacceptable short-term
risks or cause any cross-media impacts.

2.14.2 The Selected Remedy Complies With ARARs

The selected remedy will comply with all federal and any more stringent state ARARs that
pertain to the site. ARARs for OU-1 include both federal and state requirements and are
listed below and presented in more detail in Appendix D. A discussion of why these
requirements are applicable or relevant and appropriate may be found in the 2007 Revised
FFS Report in Section 2.3. Federal requirements include:

1. Safe Drinking Water Act MCLs {40 CFR 141.11-141.16) (USEPA 1999)

2. Safe Drinking Water Act MCLGs (40 CFR 141.50-141.51})

3. Safe Drinking Water Act Underground Injection Control Program (UIC) (40 CFR
141-148)

4. Fish and Wildlife Coordination Act (16 USC 661 et seq.)
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10.
11.

12.

13,

14.

Protection of Wetlands ~ Executive Order 11990 (40 CFR 6, Appendix A)

Protection of Floodplains, Executive Order 11988 (40 CFR 6, Appendix A) ~
Clean Water Act National Pollutant Discharge Elimination System (NPDES)
Regulations (40 CFR 122-125 and 131)

RCRA 40 CFR Part 264, Subpart F — Releases from Solid Waste Management Units
(40 CFR 264.90 - 264.101 and 265.90 - 265.94)

RCRA Identification and Listing of Hazardous Wastes (40 CFR 261.24) _
RCRA Standards Applicable to Generators of Hazardous Waste (40 CFR Part 262)
RCRA Air Emission Standards for Process Vents; Equipment Leaks; and Tanks,
Surface Impoundments and Containers, 40 CFR Part 264, Subpart AA; Subpart BB; &
CcC

USEPA Policy on Control of Air Emissions from Superfund Air Strippers at
Superfund Groundwater Sites, Office of Solid Waste and Emergency Response
(OSWER) Directive 9355.0-28

USEPA New England Region Memorandum, 12 July 1989 from Louis Gitto to Merril
S. Hohman

USEPA Risk References Doses, Carcinogen Assessment Group Cancer Slope Factors,
Guidelines for Carcinogen Risk Assessment, and Supplemental Guidance for
Assessing Susceptibility from Early Life Exposure to Carcinogens

State requirements include:

.

10.
11.
12.
13.
14.

15.
16.

Massachusetts Drinking Water Standards (310 CMR 22)

Massachusetts Contingency Plan Method 1 GW-1 Standards (310 CMR 40.0974)
Massachusetts Groundwater Quality Standards (314 CMR 6.00)

Massachusetts Wetlands Regulations (310 CMR 10.51-10.60, MGL c. 131, Section 40:
Wetlands Protection Act)

Massachusetts Clean Waters Act - Surface Water Discharge Permit Program (314
CMR 3.00; MGL c. 21 Sections 26-53)

Massachusetts Groundwater Discharge Permit Program (314 CMR 5.00; MGL ¢.21
Sections 26-53)

Massachusetts Underground Injection Control (UIC) Program (310 CMR 23.01-23.11)
Massachusetts Hazardous Waste Management Rules (HWMR), Requirements for
Generators (310 CMR 30.300-30.371)

Massachusetts HWMR, Groundwater Protection (310 CMR 30.660-30.679)
Massachusetts HWMR, Use and Management of Containers(310 CMR 30.689);
Storage and Treatment in Tanks (310 CMR 30.699)

Massachusetts Standards for Analytical Data for Remedial Response Action, Bureau
of Waste Site Cleanup Policy 300-89.

Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban
Areas (May 2003)

Massachusetts Well Decommissioning Requirements (313 CMR 3.03)
Massachusetts Air Pollution Control Regulations (310 CMR 7.09)

Massachusetts Rules for Remedial Air Emissions {310 CMR 40.0049)

MADEP Off-gas Treatment of Point Source Remedial Air Emissions (Policy No.
WSC-94-150)

QU-1 ROD SEPTEMBER 2007 78



17. Massachusetts Threshold Exposure Limits (TELs) and Allowable Ambient Limits for
Ambient Air

2.14.3 The Selected Remedy is Cost-Effective

In the USAF’s judgment, the selected remedy is cost-effective because the remedy’s costs are
proportional to its overall effectiveness (see 40 CFR 300.430(f)(1)(ii)(D)). This determination
was made by evaluating the overall effectiveness of the only alternative that satisfied the
threshold criteria (i.e., that are protective of human health and the environment and comply
with all federal and any more stringent ARARs). Overall effectiveness was evaluated by
assessing three of the five balancing criteria —- long-term effectiveness and permanence;
reduction in toxicity, mobility, and volume through treatment; and short-term effectiveness,
in combination. The overall effectiveness of the remedy then was compared to the remedy’s
costs to determine cost-effectiveness. The relationship of the overall effectiveness of this
remedial alternative was determined to be proportional to its costs and hence represents a
reasonable value for the money to be spent. Costs for the selected remedy are presented in
Appendix C.

2.14.4 The Selected Remedy Utilizes Permanent Solutions and Alternative
Treatment Technologies to the Maximum Extent Practicable

The selected remedy utilizes permanent solutions including groundwater treatment,
vacuum enhanced recovery, and alternate treatment technologies including groundwater
treatment with permanganate and molasses to the maximum extent practicable. Using
contaminate fate and transport models, estimates were calculated for how long it would
take to eliminate the risks to human health and the environment posed by the site’s
contaminants under each alternative. The selected remedy, Alternative G-3, was the only
one estimated to eliminate the risks within an acceptable time frame (30-50 years).

2.14.5 The Selected Remedy Satisfies the Preference for Treatment as a Principal
Element

The statutory preference for remedies that employ treatment that reduces toxicity, mobility,
or volume as a principle element, is fully addressed in this remedy

2.14.6 Five-Year Reviews of the Selected Remedy are Required

Because this remedy will result in hazardous substances initially remaining on-site above
levels that allow for unlimited use and unrestricted exposure, a statutory review will be
conducted by the Air Force each five years after initiation of the remedial action to ensure
that the remedy continues to provide adequate protection of human health and the
environment. The Periodic Review Assessment Report will be in accordance with EPA
guidance and the report will be submitted to EPA and the State for comment and/or
concurrence. Five-year reviews will be conducted as long as any hazardous substances,
pollutants or contaminants remain at the site (above levels that allow for unlimited use and
unrestricted exposure) to assure that the remedial action continues to protect human health

and the environment,
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2.15 Documentation of Significant Changes

Hanscom AFB presented a Proposed Plan for NPL Operable Unit 1, dated May 2007,
discussing the selected remedy. The preferred alternative was continued operation of the
dynamic groundwater remediation system to provide for source control and removal

/ destruction and management of migration through containment of the groundwater
plume and reduction in contaminant mass. Additional management of contaminants
includes monitoring and land use controls/institutional controls. Hanscom AFB reviewed
all written and verbal comments submitted during the public comment period. It was
determined that no significant changes to the remedy, as originally identified in the
proposed plan, were necessary.

- ¥

2.16 State Role

The MADEP has reviewed the various alternatives and has indicated its support for the
selected remedy. The State has also reviewed the 2007 Revised FFS to determine if the
selected remedy is in compliance with applicable or relevant and appropriate State
environmental and facility siting laws and regulations. The MADEP concurs with the
selected remedy for OU-1. A copy of the declaration of concurrence is attached as Appendix

E.
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3.0 Responsiveness Summary

3.1 Overview

Following completion of the 2007 Revised Focused Feasibility Study (FFS) for Operable Unit
1 (OU-1), Hanscom Air Force Base (AFB) identified a preferred remedial action for the site
which was provided to the public for comment in the Proposed Plan (PP). The preferred
alternative involves continued operation of the existing dynamic groundwater remediation;
continuing the monitoring program; and implementing/ maintaining, monitoring and
enforcing of Land Use Controls (LUCs)/ Institutional Controls (ICs). To the extent required
by law, the USAF will review the site at least once every five years after the initiation of
remedial action at the site if any hazardous substances, pollutants or contaminants remain at
the site (above levels that allow for unlimited use and unrestricted exposure) to assure that
the remedial action continues to protect human health and the environment.

The 2007 Proposed Plan converts the interim remedy selected by the Interim Record of
Decision (IROD) in 2000 to a “final” remedy. The 2007 PP, in conjunction with the 2000
IROD, also updates the Remedial Action Plans (RAPs} finalized in 1987 for Installation
Restoration Program (IRP) Sites 1, 2 and 3/5 which included Removal Actions at Sites 1, 2
and 3 and the construction of a groundwater collection, treatment and recharge system to
address the groundwater contamination in the area now designated as Operable Unit 1.
This system has operated continuously since its start-up in 1991,

Judging from the limited number of comments received during the public comment period,
it appears the community supports the proposed remedial alternative for OU-1.

3.2 Background on Community Involvement

The Massachusetts Department of Environmental Protection (MADEP) is aware of the
nature of the proposed remedial alternative for OU-1, and has been involved in reviewing
the original RAPs, subsequent supplemental investigations and the focused feasibility
studies reports and planning efforts. The community has been kept advised of the OU-1
conditions through regular meetings of a Technical Review Committee (TRC) established in
1993 which was subsequently converted/expanded to a Restoration Advisory Board (RAB)
which includes residents of the surrounding communities. The RAB was established in 1994
and has been meeting regularly with updates and discussions related to OU-1 investigations
and remedial action planning. The RAB meetings have been open to the public, and notices
have been published in local newspapers identifying the date, time, and location of the
meetings. Also see Section 2.3, Community Participation, for a brief chronology of public
outreach efforts associated with OU-1/IRP Sites 1, 2 and 3.

The public comment period for the 2007 OU-1 Proposed Plan was from June 8, 2007 to July
9, 2007. In addition, a public meeting and a public hearing were conducted on June 20, 2007
in Bedford, MA to discuss the 2007 OU-1 Proposed Plan and to accept oral comments.
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3.3 Summary of Public Comments Received During Public
Comment Period and Agency Responses N’

No written comments were received during the comment period, including the public
hearing. During the public hearing on June 20, 2007 oral comments were accepted from the
public. A verbatim transcript of the hearing as recorded by a court reporter is included as
Appendix B to this ROD. Comments received during the hearing and Hanscom AFB’s
responses to the comments follows.

Comment from Bedford resident: On the information [ have heard in the previous session,
I think we should approve the plan. We should go forward as presented to the RAB
meeting and to continue the progress of water treatment and Operating Unit 1 and
monitoring.

Response: Hanscom AFB appreciates this support of the proposed remedial
alternative for OU-1.

Comment from MA DEP representative: We'll provide comments by the end of the public
comment period.

Response: Hanscom AFB appreciates the continued support of the Massachusetts
Department of Environmental Protection for all of the on-going remedial actions.

Comment from Hanscom AFB employee: Is there any risk that funding will be decreased
or at least cut back to where you could not implement G-37

Verbal Response at the hearing from Hanscom AFB’ Environmental Director:
Based upon the 20-year funding of this program where every -- every one of those 20
years we've been fully funded. So based on that record it’s -- we're confident that
the funding levels that we need should be available, especially when you look at the
big picture, but, of course, it’s always subject to the approval of you folks. But we
have been fully funded for the last -- since day 1.

3.4 Remaining Concerns

Hanscom AFB is not aware of any concerns that were unable to be addressed during the
public comment period.

0U-1 ROD SEFTEMBER 2007 0



4.0 References - OU-1 and Hanscom AFB
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July 1997
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CH2M Hill, Inc. Technical Memorandum: Soil to Groundwater Pathway, OU-1, Hanscom AFB,
MA; December 1998

CH2M Hill, Inc. Final Ecological Risk Assessment, Operable Unit 1, Hanscom AFB, MA January
1999

CH2M Hill, Inc. Final Focused Feasibility Study, Operable Unit 1, Hanscom AFB, MA; April
1959

CH2M Hill, Inc. Final Interim Proposed Plan for Hanscom AFB Operable Unit 1,
Bedford/Concord, MA; June 2000

CH2M Hill, Inc. Final Interim Kecord of Decision, Operable Unit 1, Hanscom AFB, MA;
November 2000

CH2M Hill, Inc. Technical Memorandum, December 13, 2000

Haley & Aldrich, Inc. IRP Phase IV-A, Hanscom AFB Area 1, Introduction to Remedial Action
Plans, Hanscom AFB, MA; May 1988

Haley & Aldrich, Inc. IRP Phase IV-A, Hanscom AFB Area 1, Remedial Action Plan for Sites 1, 2,
and 3/5, Hanscom AFB, MA; May 1988

Haley & Aldrich, Inc. IRP Phase IV-A, Hanscom AFB Area 1, Environmental Assessment,
Hanscom AFB, MA; May 1988

Haley & Aldrich, Inc. Architect-Engineer Field Investigation Report, Sampling Round 11, May
1998, Long Term Sampling Program, Hanscom AFB, Bedford, MA; September 1998

Hanscom AFB. Decision Document - Area 1 (Sites 1-5); April 1988

Hanscom AFB. Monthly Remedial Action Reports for OU-1; April 1991 to present

Hanscom AFB. Restoration Advisory Board (RAB) Meeting Minutes; November 1994 to
present

Hanscom AFB. Community Relations Plan for CERCLA (Superfund} Remedial Response
Actions and Removal Actions; April 1999

Hanscom AFB. Final Second Five-Year Review Report, Hanscom Field/Hanscom AFB Superfund
Site; August 2002
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Hanscom AFB. Final Revised Focused Feasibility Study, NPL Operable Unit 1, Hanscom Air Force
Base, MA; May 2007
Hanscom AFB. Final Proposed Plan for Hanscom Air Force Base National Priorities List Operable
Unit 1, Bedford/Concord, MA; May 2007
Hanscom AFB. Draft Third Five-Year Review Report, Hanscom Field/Hanscom AFB Superfund
Site; August 2007
IT Corporation. Analytical Data Package Reports for Long-Term Monitoring of OU-1.

1999 Samples; April 2000

April 2000 Samples; August 2000

June 2000 Samples; October 2000

September 2000 Samples; January 2001

November 2000 Samples; March 2001

January 2001 Samples; April 2001

September/November 2001 Samples; March 2002

April 2002/Site 3Saniples; August 2002

September 2002 Samples; January 2003
LEC Environmental Consultants, Inc. Final Comprehensive Ecological Analysis, Hanscom AFB,
MA; August 1997
MaraTech Engineering Services, Inc. Basewide Quality Assurance Project Plan (QAPP) for LTM
at NPL OLI-1, NPL OQU-2/IRP Site 6, NPL OU-3/IRP Site 21, and MCP Sites (IPR Sites 13 & 22
and the FAFSUST Site); July 2004
Massport. Draft 2005 L.G. Hanscom Field Environmental Status & Planning Report, Bedford,
MA; November 2006
Parsons Brinckerhoff Quade & Douglas, Inc. General Plan Update, Hanscom AFB, MA;
November 2003
Shaw Environmental, Inc. Permanganate Addition Pilof Study Report for Remediation of OU-1
Site 1, Hanscom AFB, MA; September 2003
Shaw Environmental, Inc. Long-Term Monitoring Reports for OU-1:

November & December 2002 Samples; March 2007

November 2003 Samples; April 2004

November 2004 Samples; March 2005

November 2005 Samples; March 2006

November 2006 Samples; May 2007
USEPA. Innovations in Site Characterization: Case Study, Hanscom AFB OU-1 (Sites 1, 2 & 3);
September 1998
USGS. Sampling of Volatile Organic Compounds in Groundwater by Diffusion Samples and a Low-
Flow Method, and Collection of Borehole-Flowmeter Data, Hanscom AFB, MA; 2000
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Figure 17 OU-1 Historical LTM Results for RAP1-3R via Off-site Laboratory
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FIGURE 18 - OU1 Historical LTM Results for B-248 via Off-site Laboratory
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Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 1; PRELIMINARY ASSESSMENTS

CORRESPONDENCE FOLDERS

DOCUMENTS:

No. 34; Historical Information Folder, Hanscom AFB Plans and 2 Aerial Photographs, prepared by
Hanscom AFB; circa April 1951 (Basewide)

No. 1: IRF Phase I—Record Search; prepared by JRB Associates; August 1984 (Basewide)

No. 241: Final Hazard Ranking System Package (REV 3.0), Hanscom AFB; prepared by Halliburton
NUS Environmental Corporation; April 1993 (Basewide)

No.327:  Aerial Photographic Analysis, Hanscom AFB, Bedford, MA, prepared by Lockheed
Environmental Systems & Technologies Co., June 1998 (Basewide)

No. 408: Report of Investigation: The Presence of Biological and Chemical Warfare Materiel at

Hanscom Air Force Base; prepared by Simulation Technologies, Inc., July 1999 (Basewide)

SECTION 2: SITE INSPECTIONS

CORRESPONDENCE FOLDERS

DOCUMENTS:

No. 3: Hydrageologic Investigation—Final Report; prepared by Weston Consultants; April 1983
(IRP Sites 1, 2, 3, and 5)

No. 4: Supplemental Hydrogeologic Investigation, prepared by Weston Consultants; September
1984 (IRP Sites 1, 2, 3, and 5)

No.91: Fingl Site Safety and Health Plan (SSHP) for Investigation of Suspecied Hazardous Waste
Sites; prepared by LAW Environmental, April 1991 (IRP Sites 16 through 20)

No. 94: Final Chemical Data Acquisition Plan for Investigation of Suspected Hazardous Waste Sites;
prepared by LAW Environmental, April 1991 (IRP Sites 16 through 20)

No.117:  Analytical Results Report for Investigation of Suspected Hazardous Waste Sites, prepared by
LAW Envirenmental, November 199t (IRP Sites 16 through 20)

No. 141: Site Inspection Report for Investigation of Suspected Hazardous Waste Sites; prepared by
LAW Environmental, July 1993 (IRP Sites 16 through 20}

No. 279-A: Final Report, Basewide Hydrogeological Survey; prepared by RUST Environmental &
Infrastructure, Inc.; January 1997 (IRP Sites 1 through 22)

No. 279-B: Basewide Hydrogeological Study Task 5—IRPIMS Data Entry. prepared by RUST
Environmental & Infrastructure, Inc., April 1997 (Basewide)

No. 279-C: Site Safety and Health Plan, Basewide Hydrogeological investigation, prepared by RUST
Environmental & Infrastructure, Inc,, December 1994 (Basewide)

No.396-1: Request for Determination of Applicability Wetland Boundaries, Hanscom AFB - Bedford,

MA; prepared by LEC Environmental Consultants, Inc.; February 1995 (Basewide)

OU-1 ROD Septemnber 2007 1



Appendix A - Hanscom AFB Installation Restoration Program (IRFP)
Administrative Record Index for NPL Operable Unit |

SECTION 3: REMOVAL ACTIONS

CORRESPONDENCE FOIL.DERS

DOCUMENTS:

IRP Site 1 Removal Actions:

No. 55;

No. 40;

No. 74:

No. 130:

No. 36:

Construction Specifications, Site [ Soil Removal and Site Improvement; prepared by Haley &
Aldrich, Inc.; April 1987 (IRP Site 1)

IRP Phase [V—Detailed Design Cost Estimate, Site [ Soil Removal; prepared by Haley &
Aldrich, Inc.; July 1987 {IRP Site 1)

Preconstruction Submittal with Comments, Site Specific Quality Management Program
prepared by Enroserv, April 1988 (IRP Site 1)

Site I Soil Removal and Site Improvement Project Photographs; taken by Enroserv, 1988
(JRP Site 1)

Survey Notebook:, Soil Removal at Site |; prepared by Nelson Engineering, July 1988 (TRP
Site 1)

IRP Sites 2 and 3 Removal Actions:

No. 51:

Na. 54-1:

No. 54-2:

No. 52:

No. 328:

No. 132:

IRP Drum Removal Phase I, Pre-Construction Submittals; prepared by Hydro-Dredge, Inc.,
1987 (IRF Sites 2 &3)

Construction Specifications, IRP Drum Removal Phase; prepared by Haley & Aldrich, Inc.,
April 1987 (IRP Sites 2 &3)

Detailed Design Cost Estimate (IRP Drum Removal Praject), prepared by Engineering-
Science, May 1987 (IRP Sites 2 &3)

IRP Drum Removal—Phase I, Chemical Quality Management Plan and Lab Protocol;
prepared by Hydro-Diredge, October 1987 (IRP Sites 2 &3)

Survey Notebook, Drum Removal for Sites 2 and 3; May 1989 (IRP Sites 2 &3)

Drum Removal (Sites 2 and 3) Project Photographs, taken by Hydro-Dredge, Inc., 1987-8
(IRP Sites 2 &3)

SECTION 4: REMEDIAL INVESTIGATIONS

CORRESPONDENCE FOLDERS

DOCUMENTS:

No. 215;

No.27:

No. 72:

IRP Phase IV-A--Hanscom AFB Area ! Remedial Investigation Data Document, prepared by

Haley & Aldrich, Inc.; February 1987 (Area 1—IRP Sites 1, 2, 3/5, and 4)

IRP Phuase IV-A- -Hanscom AFB Area ], Appendix F; Architect/Engineer's Remedial
Investigation Interpretive Report; prepared by Haley & Aldrich, Inc.; May 1988 (Area 1—
IRP Sites 1, 2, 3/5, and 4)

Long Term Monitoring Report—Rounds I through 3; prepared by Haley & Aldrich, Inc ;
February 1982 (Area 1—IRP Sites 1, 2, 3/5, and 4)

0OU-1 ROD September 2007 2
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Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 4: REMEDIAL INVESTIGATIONS (CONT.}:

No. 335-3;

No. 357:

No. 259-1:

Nao, 259-2;

No. 259-3:

No. 256:

No. 242:

Na, 243:

No. 263:

No. 335-4:

No, 335-2

No. 335-6:

No. 281:

No. 277:

No, 335-8:

No. 298:

No. 250-1:

No. 250-2:

Q4/0C Plan (associated with Joint AF/EPA/Tufts University ETI Project), prepared by
Spectrum Analytical, Inc., December 1994 {Operable Unit 1)

Data Usability Assessment,; prepared by CH2M Hill; August 1995 (Basewide)

Memorandum on Shawsheen River Chronic Toxicity Test Results; prepared by US
Environmental Protection Agency Northeast Regional Laboratory; December 1995
{Basewide)

Analyiical Results of Sampling Shawsheen River at USGS Gaging Station; prepared by
Metcalf & Eddy Inc.; December 1995 (Basewide)

Hanscom AFB Stormwater Quality Testing Program, prepared by Rizzo Associates, Inc.;
January 1996 (Basewide) :

Soil Gas Survey, Hanscom AFB, Runway #23 Approach; prepared by Kestrel Drilling and
Remediation, February 1996 (OU-1/IRP Site 20}

Human Health Risk Assessment Work Plan—Final Report; prepared by CHZM Hill; July
1996 (Basewide}

Ecological Risk Assessment Methodology and Problem Formulation—Final Report; prepared
by CH2M Hill; July 1996 (Basewide)

Final Sampling and Analysis Plan, OU-{; prepared by CH2M Hill; August 1996

Quality Assurance Program Plan (associated with Joint AF/EPA/Tufts University ETI
Project), prepared by Phoenix Environmental Laboratories, Inc., August 96 (Operable Unit 1)

5 each Laboratory Reports for QA Analysis af OU- 1501l Samples associated with Joint
AF/EPA/Tufts University ETI Project); complied by Hanscom AFB, September 1996

Transmittal #1 of Off-Site Laboratory Datu for QA Analysis of OU-1 Samples associated with
Joint AF/EPA/Tufts University ETI Project); complied by Hanscom AFB, October 1996

Workplan for Groundwater Modeling at Operable Unit I (Final Draft); prepared by CH2M
Hill; February 1997

Final — Work Plan for Direct Push Monitoring Point Assessment; prepared by Applied
Research Associates, April 1997 (OU-1 & IRP Site 21)

Hanscom AFB Sample Data Package jor Joint AF/EPA/Tufts University ETI Project);
prepared by Tufts University; May 1997 (Operable Unit 1)

Groundwater Flow Model Report, Operable Unit I (Drafl); prepared by CH2M Hill; July
1997

Final Report, Comprehensive Ecological Analysts, Voiume I, prepared by LEC
Environmental Consultants, Inc.; August 1997 (Basewide)

Final Report, Comprehensive Ecological Analysis, Volume 2; prepared by LEC
Environmental Consultants, Inc.; August 1997 (Basewide)

OU-1 ROD September 2007 3



Appendix A - Hanscom AFB Installation Restoration Program (IRF)
Admunistrative Record Index for NPL Operable Unit |

SECTION 4: REMEDIAL INVESTIGATIONS (CONT.):

No. 335-7:  Transmittal £2 of Off-Site Laboratory Data for QA Analysis of OU-! Samples associated with —
Joint AF/EPA/Tufts University ETI Project); complied by Hanscom AFB, November 1997
No. 307-1:  Solute Transport Model Setup and Calibration Report, Operable Unit I (Draft), prepared by
CH2M Hill; December 1997
No. 312: OU-! Field Report; prepared by CH2ZM Hill; January 1998
No. 333-5:  Video Tape, Field Analytics: The Key to Cost Effective Site Cleanup, produced by Tufts
University in association with Joint AF/EPA/Tufts University ETT Project, January 1998
{Operable Unit 1)
No. 307-2:  Presentation Materials - Operable Unit I Groundwater Flow and Solute Transport Model
March 11, 1998 Meeting; prepared by CH2M Hill; March 1998
No. 335-1:  Innovations in Site Characterization: Case Study, Hanscom AFB OU-1 (Sites I, 2, & 3);
prepared by the US Environmental Protection Agency; September 1998
No. 343: Technical Memorandum. Soil to Groundwater Pathway, OU-1; prepared by CH2M Hill;
December 1998
No. 315-1: Ecological Risk Assessment, Operable Unit 1 (Final); prepared by CH2M Hill; January 1999
No, 250-3:  Supplement to Comprehensive Ecological Analysis, Volume 3 - Riverfront Area Analysis;
prepared by LEC Environmental Consultants, Inc.; February 1999 (Basewide)
No. 315-2: Technical Memorandum — Hanscom AFR Operable Unit | Ecological Risk Assessment . N
Follow-up Sampling, prepared by CH2M Hill, December 2000 gl
SECTION 5: FEASIBILITY STUDIES
CORRESPONDENCE FOLDERS
DOCUMENTS:
No.364:  Final—Focused Feasibility Study, OU-1; prepared by CH2ZM Hill; May 2000
No. 534: Final—Revised Focused Feasibility Study, OU-{; prepared by 66 MSG/CEGY, Hanscom
AFB, May 2007
SECTION 6: PROPOSED PLANS
CORRESPONDENCE FOLDERS
DOCUMENTS: :
No. 5: Recommendations & Cost Estimates for Development of Remedial Action Plans at Hanscom
AFB; prepared by Dynamac Corporation; May 1985 (Basewide)
No. 28: IRP Phase [V-A—Hanscom AFB Area !, fntro to Remedial Action Plans; prepared by Haley
& Aldrich, Inc.; May 1988 (Area 1)
No. 29: IRP Phase IV-A---Hanscom AFB Area !, Remedial Action Plan, Site 1, prepared by Haley &
Aldrich, Inc.; May 1988 (IRP Site 1)
No. 30: IRP Phase IV-4—Hanscom AFB Area !, Remedial Action Plan, Site 2; prepared by Haley & —"

Aldrich, Inc.; May 1988 (IRP Site 2)

OU-1 ROD September 2007 4



Appendix A - Hanscom AFB Installation Restoration Program (IRF)
Administrative Record Index for NPL Operable Unit 1

SECTION 6: PROPOSED PLANS (CONT.):
No. 31: IRP Phase IV-A4—Hanscom AFB Area 1, Remedial Action Plan, Site 3/5; prepared by Haley

& Aldrich, Inc.; May 1988 (IRP Site 3/5)

No. 33: IRP Phase fV-A—Hanscom AFB Area | Environmental Assessment, prepared by Haley &
Aldrich, Inc.; May 1988 (Area I—IRP Sites 1, 2, 3/3, and 4)

No. 365: Interim Proposed Plan for OQU-I; prepared by CH2M Hill; June 2000

No.383:  Operable Unit I Interim Proposed Plan—Public Hearing Transcript; prepared by G&M
Hoey Court Reporters, 28 June 2000

No. 535: Proposed Plan for OU-1, prepared by 66m3G/CEGV, Hanscom AFB; May 2007

SECTION 7: RECORDS OF DECISION
CORRESPONDENCE FOLDERS
DOCUMENTS:
No. 35: Decision Document—-Area 1 (Sites 1-3); prepared by Hanscom AFB, April 1988 {Area 1—
IRP Sites 1, 2, 3/5, and 4)

No.103:  Decision Document—No Further Action; prepared by Haley & Aldrich, Inc., October 1991
{IRP Site 5)

No. 126: Decision Document (No Further Response Action Planned), prepared by Hanscom AFB;
April 1992 (IRP Sites 1, 2, and 3)

No.194:  Draft No Further Response Action Planned Decision Document for Site 20; prepared by EA
Engineering, Science, and Technology, September 1994 (OU-1/IRP Site 20)

No,193:  No Further Response Action Planned Decision Document for Site 19; prepared by EA
Engineering, Science, and Technelogy, September 1994 (OU-1/IRP Site 19)

No. 390: Interim Record of Decision Operable Unit I prepared by CH2M Hill, November 2000 (OU-
1/IRP Sites 1, 2, 3, 5, & 20)

No. 536: Draft Final Record of Decision NPL Operable Unit I; prepared by 66mSG/CEGV, Hanscom
AFB; June 2007 (OU-1/IRP Sites 1, 2, & 3)

SECTION 8: POST RECORDS OF DECISION (RAP/IROD)
CORRESPONDENCE FOLDERS
DOCUMENTS:
Five-Year Reviews

No. 297: Five-Year Review Report #1, Hanscom AFB Superfund Site (OU2-Site 4); prepared by the US
Environmental Protection Agency, September 1997

No. 453: Final - Second Five-Year Review Report, Hanscom Field/Hanscom AFB Superfund Site;
prepared by Environmental Flight, Hanscom AFB, August 2002 (Operable Units 1/2/3)

QU-1 ROD September 2007 5



Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 8: POST RECORDS OF DECISION (RAP/AROD) (CONT.):

Operable Unit 1 Remedial Action Design & Construction =

No. 537: Third Five-Year Review Report, Hanscom Field/Hanscom AFB Superfund Site; prepared by
66MSG/CEGY, Hanscom AFB, August 2007 (Operable Units 1/2/3)

No.37-1:  Detailed Design Cost Estimate, Groundwater Treatment System; prepared by Haley &
Aldrich, Inc., o/a February 1987 (Operable Unit 1)

No. 37-2:  Soil Flushing and Stripping Review; prepared by Engineering-Science; February 1987
{Operable Unit 1) ‘

No. 153-1: Recovery and Observation Well Records (PT & PO Series) for Sites 1, & 2, Installed July
1987 by Haley & Aldrich, Inc., September 1987 (Operable Unit 1)

No. 58: Subsurface Investigation and Recommendations for Groundwater Treatment Facility,
prepared by Haley & Aldrich, Inc.; December 1987 (Operable Unit 1)

No. 59: Air Stripping Column Design Report; prepared by Engineering Science, Inc., December 1987
{Operable Unit 1)

No. 60: Groundwater Treatment Facility Comparison of Vapor Off-Gas Treatment Technologies;
prepared by Engineering Science, Inc., January 1988 (Operable Unit 1)

No, 38-1:  Design Analysis Report, Stage II Groundwater Treatment, Volume I of 2, prepared by Haley
& Aldrich, Inc., June 1988 (Operable Unit 1)

No.38-2:  Design Analysis Report, Stage Il Groundwater Treaiment, Volume 2 of 2; prepared by Haley .
& Aldrich, Inc., June 1988 (Operable Unit 1) i

No. 53: Construction Specifications, Groundwater Treatment Facility—Stage If; prepared by Haley &
Aldrich, Inc., June 1988 (Operable Unit 1)

No. 136-1: Construction of Groundwater Treatment System Project Photographs; taken by R. Zoppo
Co.; 1988 - 1990 (Operable Unit 1)

No. 136-2:  Observation and Monitoring Well Records for Sites 1, 2 &3, Installed October 1989 by R.
Zoppo Co.; March 1990 (Operable Unit 1)

No. 77: Operation & Muaintenance of Groundwater Treatment System—Conceptual Operation &
Maintenance Specification Outline; prepared by Haley & Aldrich, Inc., May 1990 (Operable
Unit 1)

No. 82: Operation & Muintenance of Groundwater Treatment System—Prefinal Operation &
Maintenance Specifications; prepared by Haley & Aldrich, Inc., June 1990 (Operabte Unit 1)

No. 84: Operation & Maintenance of Groundwater Treatment System—Engineer’s Estimate and
Proposed Staffing; prepared by Haley & Aldrich, Inc., June 1990 (Operable Unit 1)

No. 260: Report on Bedrock Pump Test Review, prepared by Haley & Aldrich, Inc.; June 1990
{(Operable Unit 1)

No. 83: Operations and Maintenance of Groundwater Treatment System—Final Engineers’ Estimate;
prepared by Haley & Aldrich, September 1990 (Operable Unit 1)

OU-1 ROD September 2007 6



Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 8; POST RECORDS OF DECISION (RAP/IROD) (CONT.):

\/ Operable Unit 1 Remedial Action Design & Construction (Cont.)

Neo. 112:

No. 86:

No. 12{:

No. 202:

No. 156:

No. 176:

No. 246-1:

No. 246-2:

No. 246-3:

No. 246-4:

No. 153-2:

No. 293-B:

No. 293-A:

No. 305:

No. 332:

No. 293-C:

No. 293-D:

Specifications—Operation & Maintenance of Groundwater Treatment Facility; prepared by
the Army Corps of Enginecrs—Omaha and Haley & Aldrich, Inc., September 1990 (Operable
Unit 1)

Operation & Maintenance of Groundwater Treatment System—Revised Final Engineer’s
Estimate; prepared by Haley & Aldrich, Inc., October 1990 (Operable Unit 1)

Remediation of fron Bacteria Condition at Groundwater Treatment Facility; prepared by
Haley & Aldrich, Inc., January 1992 (Operable Unit 1)

Specifications for Chemical Cleaning Contract (Iron Bacteria Study); prepared by Haley &
Aldrich, Inc., July 1992 (Operable Unit 1)

Engineering Audit Report, Groundwater Treaiment Facility (Iron Bacteria Study); prepared
by The Water Tech. Group, March 1993 (Operable Unit 1)

DE Plant and Analytical Testing Interpretation (Iron Bacteria Study),; prepared by The Water
Tech. Group, November 1993 (Operable Unit 1)

Advanced Oxidation Process Pilot Test Report; prepared by Haley & Aldrich, Inc., March
1995 (Operable Unit 1) .

Design Analysis for Groundwater Treatment Modifications; prepared by Haley & Aldrich,
Inc., May 1995 (Operable Unit 1)

Draft Specifications for Groundwater Treatment Modifications; prepared by Haley & Aldrich,
Inc., June 1995 (Operable Unit 1)

Proposal for Modifications to Groundwater Treatment Facility; prepared by PSG, Inc.,
August 1995 (Operable Unit 1)

Memorandum: Summary of Pump Test Data for PT2-RA (BIW #4); prepared by Haley &
Aldrich, Inc., April 1997 (Operable Unit 1)

Demonstration of Vacuum-Enhanced Recovery (VER) Technology Proposal (Final); prepared
by Geraghty & Miller, June 1997 (Operable Unit 1/IRP Site 1)

Technical Work Plan for Demonstration of Vacuum-Enhanced Recovery (VER) Technology
{Final}; prepared by Geraghty & Miller, September 1997 (Operable Unit 1/IRP Site 1)

Work Plan, Operable Unit I Monitoring Well Cluster Installation (Final); prepared by CH2M
Hill; February 1998

OU-! Monitoring Well Cluster Installation; prepared by CH2M Hill; July 1998

Demonstration of Vacuum Enhanced Recovery Technology at Site 1, Hanscom AFB, MA
(technical report),; prepared by Arcadis Geraghty & Miller, June 2000 (Operable Unit 1)

Performance Review, Technology Demonstration Project, Vacuum Enhanced Recovery of
DNAPLs, Hanscom AFB, MA, prepared by Arcadis Geraghty & Milier, September 1998
{Operable Unit 1/IRP Site 1)

OU-1 ROD September 2007 ' 7



SECTION 8: POST RECORDS OF DECISION (RAP/IROD) (CONT.):

Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

Operable Unit 1 Remedial Action Design & Construction (Cont.)

No. 362-1:

No. 362-2:

No. 398-2:

No. 493-1:

No, 398-1:

No. 480-2:

No, 494:

No. 480-1:

No. 493-2:

Na, 514;

Na. 524:

Demonstration Plan & Work Plan for In-Situ Substraie Addition to Create Reactive Zones for
Trearment of Chlorinated Aliphatic Hydrocarbons (Final); prepared by Arcadis Geraghty &
Miller; March 2000 {Operable Unit 1/IRP Site 1)

Demonstration/Wark Plan Comment Responses; prepared by Arcadis Geraghty & Miller;
March 2000 (Operable Unit 1/IRP Site 1)
Analytical Data Reports for Soil samples from Boring RAP1-7T at the Bedford Community

Gardens; prepared by I'T Corporation; August 2000 (Operable Unit 1)

Remedial Process Optimization (RPO) Scoping Visit Information Package and Final Repori;
prepared by Parsons Engineering Science, October 2000 (OU-1, QU-2, OU-3 & MCP Sites)

Final - Monitoring Well Instatlation Report (RAP1-78 & T at the Bedford Community
Gardens) for Long-Term Monitoring of OU-1; prepared by IT Corporation; November 2000

Analytical Data Reports for June 2001 Baseline Samples for Permanganate Addition Pilot
Study; prepared by IT Corporation; June 2001 (Operable Unit 1/IRP Site 1)

Remedial Process Optimization (RPO} Handbook; prepared by AFCEE, Tune 2001

Permanganate Addition Pilot Study Report for Remediation of QU1/IRP Sitel; prepared by
Shaw Environmental, Inc., September 2003

Remedial Process Optimization (RPQ) Inventory & Prioritization Report; prepared by Earth
Tech, Inc., March 2004 (OU-1, OU-2, OU-3 & MCP Sites)

Work Plan, Additional Interceptor Well at Operable Unit 1 (IW-11); prepared by Shaw
Environmental, Inc., December 2005

Interceptor Well Installation Report for IW-11 at QU I, prepared by Shaw Environmental,
Inc., July 2006 ‘

Operabie Unit 1 Remedial Action — Operation

No. 49:

No. 78:

No. 97:

No. 75:

No. 129:

IRP Phase IV-B-—Recovered Groundwater Treatment System O&M Manual, prepared by
Haley & Aldrich, Inc.; April 1990 (Operable Unit 1}

Long Term Monitoring Program—Quality Control and Sampling Plan; prepared by Haley &
Aldrich, Inc., September 1990 (Operable Unit 1)

Proposal for Operation & Maintenance of Groundwater Treatment Facility—Volumes 1, 2, &
3. and Supplemental Information/Best & Final Offer; prepared by Metcalf & Eddy, Inc.,
Cctober 1990 (Operable Unit 1)

Start-up Phase Reports for Groundwater Treatment Fucility Serving OU-1; prepared by
various authors, Septcmber 1990 — January 1991

O&M Contractor Plans (Transition, Quality Control, Site Access & Security, Labor,
Operation, Maintenance, De-mobilization, Inventory, and Health and Safety) — 2 Volumes;
prepared by Metcalf & Eddy, Inc., June 1991 (Operable Unit 1)
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Appendix A - Hanscom AFB Installation Restoration Program (IRF)
Administrative Record Index for NPL. Operable Unit 1

SECTION 8: POST RECORDS OF DECISION {IROD) (CONT.):

Operable Unit 1 Remedial Action — Operation (Cont.)

No. 191:

No. 190:

No. 285-1:

No. 255:

No. 206-B:

No. 206-C:

No. 385;

No. 206-A:

No. 285:

No. 354:

No. 368:

No. 363:

No. 345-1:

No. 345-2:

No, 345-3:

No. 423:

No. 420:

Chemical Data Acquisition Plan for Long Term Monitoring,; prepared by Haley & Aldrich,
Inc., December 1993 (Operable Unit 1)

Site Safety and Health Plan for Long Term Monitoring; prepared by Haley & Aldrich, Inc.,
February 1994 (Operabie Urut 1)

Briefing Report - Treatment Plant Performance Data & 1994 Groundwater Levels at
Recharge Basins8; prepared by Haley & Aldrich, Inc.; January 1995 (Operable Unit 1)

Chemical Data Acquisition Plan—Long Term Sampling Program, prepared by Haley &
Aldrch, Inc.; April 1996 (Operable Unit 1)

O&M Manual - SCADA System — Modifications to GW Treatment System — Volume I of 2,
prepared by Autocon Industries.; August 1996 (Operable Unit 1)

O&M Manual - SCADA System — Modifications to GW Treatment System — Volume 2 of 2,
prepared by Autocon Industries.; August 1996 (Operable Unit 1)

Technical Memorandum—Monitoring Well Network Evaluation; prepared by Federal
Facilities Superfund Section, 1 Oct 97 (Operable Unit 1)

IRP Phase I'V-B—Recovered Groundwater Treatment System O&M Manual; revised by
Professional Services Group, Inc.; June 1998 (Operable Unit 1)

Monthly Discharge Monitoring Reports, 1991-1998; prepared by Metcalf & Eddy, Inc. &
compiled by Hanscom AFB, December 1998 (Operable Unit 1)

Monthly Operation & Discharge Monitoring Reports, 1999, prepared by IT Corporation
(Operable Unit 1)

Monthly Operation and Discharge Monitoring Reports, 2000, prepared by IT Corporation
{Operable Unit 1)

Health & Safety Plan: In-Situ Reductive Dechlorination Technology Demonstration,
prepared by Arcadis Geraghty & Miller; March 2000 (Operable Unit 1/IRP Site 1)

Final—Operation, Maintenance, and Monitoring of OU-I and Muintenance of LF04 Quality
Program Plan, Part - Environmental Health & Safety Plan, prepared by IT Corporation,
March 2000

Final—Operation, Maintenance, and Monitoring of OU-I and Maintenance of LF04 Quality
Program Plan, Part 2- Field Sampling Plan; prepared by IT Corporation, March 2000

Final—CQperation, Maintenance, and Monitoring of OU-1 and Maintenance of LE04 Quality
Program Plan, Project Specific Quality Assurance Project Plan; prepared by Universe
Technologies Incorporated, October 2000

Monthly Operation and Discharge Monitoring Reports, 200!, prepared by IT Corporation
(Operable Unit 1)

Final - Environmental Health & Safety Plan for O, M & M of OU-1, Maintenance of OU-2
(Site 4), Removal Action at OU-3/Site 21 and Remedial Action at OU-3/Site 6; prepared by IT
Corporation, May 2001
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Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 8: POST RECORDS OF DECISION (RAP/TROD) (CONT.):

Operable Unit 1 Remedial Aciion — Operation (Cont.)

No. 446:

Ne. 419:;

No. 471:

No. 4762

No. 486-1:

No, 486-2:

No. 486-3:

No. 486-4:

No. 533:

Monthly Operation and Discharge Monitoring Reports, 2002, prepared by I'T Corporation
(Operable Unit 1)

Final - Basewide Quality Assurance Project Plan (OAPF) with Amendment 1 for LTM at
OUl, OU3/Sites 6 & 21, IRP Sites 13 & 22, and the FAFSUST Site - 2 Volumes, prepared by
IT Corporation, Revised January 2003

Monthly Summary Reports of Operation —QU-1 Groundwater Remediation System, 2003;
prepared by Hanscom AFB, monthly (Operable Unit 1)

Final Report — ESTCP In-situ Substrate Addition to Create Reactive Zones for Treatment of
Chlorinated Aliphatic Hydrocarbons: Hanscom AFB; prepared by Arcadis G&M, Inc., April
2003 (OU-1/IRP Site 1)

Monthly Summary Reports of Operation —OU-1 Groundwater Remediation System, 2004,
prepared by Hanscom AFB, monthly

Monthly Summary Reports of Operation —OU-1 Groundwater Remediation System, 2005;
prepared by Hanscom AFB

Monthly Summary Reports of Operation —QU-1 Groundwater Remediation Svstem, 2006;
prepared by Hanscom AFB

Monthly Summary Reports of Operation ~-QU-I Groundwater Remediation System, 2007,
prepared by Hanscom AFB

Focused Ground Water Flow and Transport Model, OU-1, Hanscom AFB, Bedford, MA;
prepared by CDW Consultants, Inc., May 2007 (Operable Unit 1)

Operable Unit 1 Remedial Action — Operation {Toxicity Reports)

No. 121-A: Toxicological Evaluation of Treated Effluent, July 1991 Samples; prepared by EnviroSystems,

No. 121-B:

No. 123:

Ne. 122:

No. 124:

No. 139:

No. 146

No. 147:

Inc., July 1991 {Operable Unit 1)

Toxicological Evaluation of Treated Effluent, October 1991 Samples, prepared by
EnviroSystems, Inc., October 1991 (Operable Unit 1}

Toxicity Evaluation of Treated Effluent, December 1991 Samples, prepared Ey Springborn
Laboratories, December 1991 (Operable Unit 1)

Toxicity Evaluarion of Treated Effluent, December 1991 Samples; prepared by Springbom
Laboratories, January 1992 (Operable Unit 1)

Toxicity Evaluation of Treated Effiuent, February 1992 Samples; prepared by Springborn
Lahoratories, February 1992 (Operable Unit 1}

Toxicity Evaluaiion of Treated Effluent, May 1992 Samples, prepared by Springborn
Laboratories, May 1992 (Operable Unit 1)

Toxicity Evaluation of Treated Effluent, September 1992 Samples; prepared by Springbom
Laboratories, October 1992 (Operable Unit 1)

Toxicity Evaluation of Treated Effluent, November 1992 Samples: prepared by Springborn
Laboratories, December 1992 (Operable Unit 1)
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Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 8: POST RECORDS OF DECISION (RAP/IROD) (CONT.):

Operable Unit 1 Remedial Action — Operation (Texicity Reports-Cont.)
No. 161: Toxicity Evaluation of Treated Effluent, February 1993 Samples; prepared by Springbormn
Laboratories, March 1993 (Operable Unit 1)

No. 171: Toxicity Evaluation of Treated Effluent, May 1993 Samples; prepared by Springborn
Laboratories, June 1993 (Operable Unit 1)

No. 172: Toxicity Evaluation of Treated Effluent, August 1993 Samples; prepared by Springhorn
Laboratories, September 1993 (Operable Unit 1)

No. 173: Toxicity Evaluation of Treated Effluent, November 1993 Samples; prepared by Springbom
Laboratories, December 1993 (Operable Unit 1)

No. 179: Toxicity Evaluation of Treated Efffluent, February 1994 Samples; prepared by Springborn
Laboratories, March 1994 (Operable Unit 1)

No. 192: Toxicity Evaluation of Treated Efffuent, May 1994 Samples; prepared by Springbormn
Laboratories, June 1994 (Operable Unit 1)

No, 200: Toxicity Evaluation of Treated Effluent, August 1994 Samples; prepared by Springborn
Laboratories, August 1994 (Operable Unit 1)

No. 212: Toxicity Evaluation of Treated Effluent, November [994 Samples; prepared by Springbom
Laboratories, December 1994 (Operable Unit 1)

No. 227: Toxicity Evaluation of Treated Effluent, February 1995 Samples; prepared by Springborn
Laboratories, March 1995 (Operable Unit 1)

No. 244: Toxicity Evaluation of Treated Effluent, May 1995 Samples; prepared by Springbom
Laboratories, July 1995 (Cperable Unit 1)

No. 247: Toxicity Evaluation of Treated Effluent, August 1995 Samples, prepared by Springborn
Laboratories, October 1995 (Operable Unit 1)

No.252:  Toxicity Fvaluation of Treated Effluent, November 1995 Samples; prepared by Springbomn
Laboratories, December 1995 (Operable Unit 1)

Ne. 261: Toxicity Evaluation of Treated Effluent, February 1996 Samples, prepared by Springborn
Laboratories, March 1996 (Operable Unit 1)

Ne. 266: Toxicity Evaluation of Treated Effluent, June 1996 Samples. prepared by EnviroSystems, Inc.,
June 1996 (Operable Unit 1) ‘

No. 271: Toxicity Evaluation of Treated Effluent, August 1996 Samples; prepared by EnviroSystems,
Inc., August 1996 (Operable Unit 1)

No. 276: Toxicity Evaluation of Treated Effluent, January 1997 Samples; prepared by EnviroSystems,
Inc., January 1997 {Operable Unit 1)

No. 289: Toxicity Evaluation of Treated Effluent, March 1997 Samples; prepared by EnviroSystems,
Inc., March 1997 (Operable Unit 1)
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Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 8: POST RECORDS OF DECISION (RAP/IROD) (CONT.):

Operable Unit 1 Remedial Action — Operation (Toxicity Reports-Cont.) it
No. 292: Toxicity Evaluation of Treated Effluent, May 1997 Samples; prepared by EnviroSystems, Inc.,
May 1997 (Operable Unit 1)
No. 301: Toxicity Evaluation of Treated Effluent, September {997 Samples; prepared by
EnviroSystems, Inc., September 1997 (Operable Unit 1)
Ne. 303: Toxicity Evaluation of Treated Effluent, November 1997 Samples; prepared by
EnviroSystems, Inc., November 1997 (Operable Unit 1)
No. 316: Toxicity Evaluation of Treated Effluent, March 1998 Samples; prepared by EnviroSystems,
Inc., March 1998 (Operable Unit 1)
No. 336: Toxicity Evaluation of Treated Effluent, July 1998 Samples; prepared by EnviroSystems, Inc.,
July 1998 (Operable Unit 1)
No. 337: Toxicity Evaluation of Treated Effluent, August 1998 Samples; prepared by EnviroSystems,
Inc., August 1998 (Operable Unit 1)
No. 342: Toxicity Evaluation of Treated Effluent, November 1998 Samples; prepared by
EnviroSystems, Inc., November 1998 (Operable Unit 1)
No. 351: Acute & Chronic Toxicity Test Report, March 99 Samples; prepared by Severn Trent
Laboratories, March 99 (Operable Unit 1)
No. 358:  Acute & Chronic Toxicity Test Report, June 1999 Samples, prepared by Severn Trent
Laboratories, July 1999 (Operable Unit 1) .
[T
Neo.359:  Acute & Chronic Toxicity Test Report, September 1999 Samples; prepared by Severn Trent
Laboratories, September 1999 (Operable Unit 1)
No. 361:  Acute & Chronic Toxicity Test Report, December 1999 Samples; prepared by Severn Trent
Laboratories, December 1999 (Operable Unit 1)
No. 374: Toxicity Evaluation of Treated Effluent, February 2000 Samples, prepared by EnviroSystems,
Inc., February 2000 (Operable Unit 1)
Ne. 377: Toxicity Evaluation of Treated Effluent, May 2000 Samples; prepared by EnviroSystems, Inc.,
May 2000 (Operable Unit 1)
No. 397: Toxicity Evaluation of Treated Effluent, August 2000 Samples, prepared by EnviroSystems,
Inc., August 2000 (Operable Unit 1)
No. 401: Toxicity Evaluation of Treated Effluent, December 2000 Samples; prepared by
EnviroSystems, Inc., December 2000 (Operable Umnit 1)
No. 414: Toxicity Evaluation of Treated Effluent, February 2001 Samples; prepared by EnviroSystems,
Inc., February 2001 {Operable Unit 1)
No. 425: Toxicity Evaluation of Treated Effluent, May 2001 Samples, prepared by EnviroSystems, Inc.,
May 2001 (Operable Unit 1)
No. 427: Toxicity Evaluation of Treated Effluent, August 2001 Samples; prepared by EnviroSystems,
—

Inc., August 2001 (Operable Unit 1}
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Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 8: POST RECORDS OF DECISION (RAP/IROD) (CONT.):

A Operable Unit 1 Remedial Action — Operation (Toxicity Reports-Cont.)

No.428:  Acute & Chronic Toxicity Test Report, August 2001/ Samples; prepared by Severn Trent
Laboratories, August 2001 (Operable Unit 1)

No. 433: Toxicity Evaluation of Treated Effluent, November 2001 Samples, prepared by
EnviroSystems, Inc., November 2001 (Operable Unit 1)

No. 443: Acute & Chronic Toxicity Test Report, February 2002 Samples; prepared by Severn Trent
Laboratories, February 2002 {Operable Unit 1)

No. 451: Acute & Chronic Toxicity Test Report, May 2002 Samples; prepared by Severn Trent
Laboratories, May 2002 (Operable Unit 1)

No. 458: Acute & Chronic Toxicity Test Report, August 2002 Samples; prepared by Severn Trent
Laboratories, August 2002 (Operable Unit I)

No. 459: Acute & Chronic Toxicity Test Report, “Filtered” August 2002 Samples, prepared by Sevemn
Trent Laborateries, August 2002 (Operable Unit 1)

No. 467: Acute & Chronic Toxicity Test Report, December 2002 Samples — Filtered & Un-filtered,
prepared by Severn Trent Laboratories, December 2002 (Operable Unit 1)

No. 474: Acute & Chronic Toxicity Test Report, March 2003 Samples — Filtered & Un-filtered,
prepared by Severn Trent Laboratories, March 2003 (Operable Unit 1)

No. 479: Acute & Chronic Toxicity Test Report, July 2003 Samples - Filtered & Un-filtered, prepared
by Severn Trent Laboratories, July 2003 (Operable Unit 1)

V

No. 482; Acute & Chronic Toxicity Test Report, December 2003 Samples; prepared by Severn Trent
Laboratories, December 2003 (Operable Unit 1)

No. 499: Acute & Chronic Toxicity Test Report, August 2004 Samples; prepared by Severn Trent

Laboratories, August 2004 {(Operable Unit 1)

OU-1 Remedial Action — Operation (Monitoring)

No. 98:
No. 99:
Na. 100:
No. 101:
No, 108:

No. 118:

S’ No. 119

Long Term Monitoring Repori-—Round 4; prepared by Haley & Aldrich, Inc., November 1990
{Operable Unit [)

Long Term Monitoring Report—Round 4 Quality Control Summary Report; prepared by
Haley & Aldrich, Inc., November 1990 (Operable Unit 1)

Long Term Monitoring Report—Round 5, prepared by Haley & Aldrich, Inc., March 1991
{Operable Unit 1)

Long Term Monitoring Report—Round 5 Quality Control Summary Report; prepared by
Haley & Aldrich, Inc., March 1991 (Operable Unit 1)

Long Term Monitoring—Rounds 4, 5. & 6 Daily Quality Control Reports; prepared by Haley
& Aldrich, Inc., November 1990, March 1991 and August 1991 (Operable Unit 1)

Long Term Monitoring Report—Round 6, prepared by Haley & Aldrich, Inc., February 1992
(Operable Unit 1)

Long Term Monitoring Report—Round 6 Quality Control Summary Report, prepared by
Haley & Aldrich, Inc., February 1992 (Operable Unit 1)
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Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 8: POST RECORDS OF DECISION (RAP/IROD) (CONT.):

OU-1 Remedial Action — Operation (Monitoring-Cont.) et

No. 189: Long Term Menitoring Report—Round 6 Revised, prepared by Haley & Aldrich, Inc., June
1994 (Operablz Unit 1)

No. 221: Long Term Monitoring Report—Round 7—Field Investigation Report; prepared by Haley &
Aldrich, Inc., June 1995 (Operable Unit 1)

No.226:  Long Term Monitoring Report—Round 7—Quality Control Summary Report, prepared by
Haley & Aldrich. Inc., June 1995 (Operable Unit 1)

No.237:  Lang Term Monitoring Report—Round 7—Analytical Results Report; prepared by Haley &
Aldrich, Inc., June 1995 (Operable Unit 1)

No. 238: Laong Term Monitoring Report—Round 8—Field Investigation Report; prepared by Haley &
Aldrich, Inc., June 1995 (Operable Unit 1)

No. 23%: Long Term Monitoring Report—Round 8—Quality Control Summary Report; prepared by
Haley & Aldrich, Inc., June 1995 {(Operable Unit 1)

No. 240: Long Term Monitoring Report—Round 8—Analytical Results Report; prepared by Haley &
Aldrich, Inc., June 1995 (Operable Unit 1)

No.272:  Long Term Monitoring Report—Round 9—Field Investigation Report (2 volumes); prepared
by Haley & Aldrich, Inc., January 1997 (Operable Unit 1)

No. 283: Long Term Monitoring Repori—Round 3—Analytical Results Report; prepared by Haley & N
Aldrich, Inc., January 1997 {Operable Unit 1) -

No. 284: Long Term Monitoring Report—Round 9—Quality Control Summary Report; prepared by
Haley & Aldrich, Inc., January 1997 (Operable Unit 1)

No. 295-A:  Long Term Monitoring Report—Round 10—Field Investigation Report; prepared by Haley &
Aldrich, Inc., August 1997 (Operable Unit 1)

No. 295-B: Long Term Monitoring Report—Round 10—Anralytical Results Report; prepared by Haley &
Aldrich, Inc., August 1997 (Operable Unit 1)

No. 296: Long Term Monitoring Report—Round | 0—Quality Control Summary Report; prepared by
Haiey & Aldrich, Inc., August 1997 (Operable Unit 1)

Na. 339; Long Term Monitoring Report—Round | i—Analytical Resulis Report; prepared by Haley &
Aldrich, Inc., August 1998 (Operable Unit 1)

No. 340: Long Term Monitoring Report—Round 11—Quality Control Summary Report; prepared by
Haley & Aldrich, Inc., August 1998 (Operable Unit 1)

No.338:  Long Term Monitoring Report—Round 1 1—Field Investigation Report; prepared by Haley &
Aldrich, Inc., September 1998 {Operable Unit 1)

No.369:  Analptical Data Packege Report for Long Term Monitoring of Operable Unit I; prepared by
IT Corporatior; April 2000
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Appendix A - Hanscom AFB Installation Restoration Program (IRF)
Administrative Record Index for NPL Operable Unit 1

SECTION 8: POST RECORDS OF DECISION (RAP/TROD) (CONT.):

0OU-1 Remedial Action — Operation (Monitoring-Cont.}

No. 386:

No. 391:

No. 394;

No. 413:

Na. 400:

No. 402:

No. 411-1:

No. 411-2;

No. 424:

No. 440-1:

No. 440-2:

No. 440-3:

No. 449-1:

No. 449-2:

No. 454:

No. 455:

No. 456:

Sampling of Volatile Organic Compounds in Groundwater by Diffusion Samplers and @ Low-
Flow Method, and Collection of Borehole-Flowmeter Data at Hanscom AFB; prepared by
USGS, 2000 (Received August 2000) (Operable Unit 1)

Analytical Data Package Report for Long Term Monitoring of Operable Unit I (April 2000
Samples); prepared by IT Corporation; August 2000

Analytical Dara Package Report for Long Term Monitoring of Operable Unit 1 (June 2000
Samples); prepared by IT Corporation; October 2000

Evaluation of a Diffusion Sampling Method for Determining Concentrations of Volatile
Organic Compounds in Groundwater, Hanscom Air Force Base, Massachuselts;
prepared by USGS; 2000 (Operable Unit 1)

Analytical Data Package Report for Long Term Monitoring of Operable Unit | (September
2000 Samples); prepared by IT Corporation; January 2001

Analytical Data Package Report for Long Term Monitoring of Operable Unit I (November
2000 Samples); prepared by IT Corporation; March 2001

Analytical Data Package Report for Long Term Monitoring of Operable Unit [ (January
2001 Samples), prepared by I'T Corporation; April 2001

Data Validation Report for OU-1 Groundwater Samples (January 2001 Samples), prepared
by Meridian Science & Technology; March 2001

Memarandum - Long-Term Monitoring of OU-I (GC Analysis of May 2001 Samples);
prepared by Hanscom AFB Environmental Flight, July 2001

Final Analytical Data Package Report for Long Term Monitoring of Operable Unit 1
(September/November 2001 Samples); prepared by IT Corporation, March 2002

Data Validation Report for OU-! Groundwater Samples (September 2001 Samples), prepared
by Meridian Science & Technology; February 2002

Data Validation Report for OU-1 Groundwater Samples (November 2001 Samples); prepared
by Meridian Science & Technology; February 2002

Final - Analytical Data Package Report for Long Term Monitoring of Operable Unit 1 {April
2002/5ite 3 Samples); prepared by IT Corporation; August 2002

Data Validation Report for OU-I Groundwater Samples (April 2002/5ite 3 Samples);
prepared by Environmental Data Services; June 2002

Analytical Data Reports for 1997 through {998 QU-1 Samples collected by Arcadis Geraghty
& Miller in association with VER Demonstration at Sitel; collated by Hanscom ATB

Environmentai Flight, 1998

Analytical Data Reports issued by US EPA Lab for 1999 OU-1 Samples collected by USGS
for Diffusion Sampler Demonstration; collated by Hanscom AFB Environmental Flight, 1999

Memarandum - Long-Term Monitoring of OU-1 (GC Analysis of May 2002 Samples),
prepared by Hanscom AFB Environmental Flight, June 2002
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Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL. Operable Unit 1

SECTION 8: POST RECORDS OF DECISION (RAP/IROD) (CONT.):

QU-1 Remedial Action — Operation (Monitering-Cont.) -
No. 461-1:  Analytical Data Package Report for Long Term Monitoring of Operable Unit [ (September
2002 Samples), prepared by IT Corporation; January 2003
Ne. 461-2:  Data Validation Report for OU-1 Groundwater Samples (September 2002 Samples); prepared
by Environmental Data Services; November 2002
No. 419: Final - Basewide Quality Assurance Project Plan (QAPP) with Amendment [ for LTM at
QU OU3/Sites 6 & 21, IRP Sites 13 & 22, and the FAFSUST Site - 2 Volumes, prepared by
IT Corporation, Revised Jamiary 2003
No. 472-1:  Analytical Dara Package Report for Long Term Monitoring of Operable Unit I (November
and December 2002 Samples); prepared by Shaw Environmental, Inc.; May 2003
No.472-2: Dara Validation Report for OU-1 Groundwater Samples collected in November and
December 2(1002; prepared by Environmental Data Services; November 2002
No. 472-3:  Analytical Data Report for Long Term Monitoring of Operable Unit | (November 2002
Samples for MNA Assessment}; prepared Obrien & Gere; November 2002
No. 488-1:  Groundwarer Monitoring Report for Long Term Monitoring of Operable Unit I (November
2003 Samples); prepared by Shaw Environmental, Inc.; January 2004
No. 488-2: Laboratory Report for November 20003 Samples; prepared QObrien & Gere; November 2003
No. 488-3:  Analytical Data Report for November 2003 Samples for the MNA Assessment of NPL OU-1; il
Tl

prepared Obrien & Gere; November 2003

No. 488-4:  Data Validation Report for QU-1 Groundwater Samples collected in November 2003,
prepared by Environmental Data Services; January 2004

No. 498:  Memorandum - Long-Term Monitoring of OU-1 (GC Analysis of May 2003 Samples);
prepared by 66MSG/CEGY, Hanscom AFB, August 2003

No, 565-1:  Long Term Monitoring Report for Operable Unit 1 (November 2004 Samples); prepared by
Shaw Environmental, Inc.; January 2004

No. 8505-2: Laboratory Report for November 2004 Samples; prepared Obrien & Gere; December 2004

No, 505-3:  Data Validation Report for OU-1 Groundwater Samples collected in November 2004;
prepared by Environmental Data Services; January 2005

No. 518-1:  Long Term Monitoring Report for Operable Unit | (November 2005 Samples); prepared by
Shaw Environmental, Inc.; March 2006

No. 518-2:  Laboratory Report for November 20035 Samples; prepared Life Sciences; December 2005

No, 518-3: Data Validarion Report for OU-1 Groundwater Samples collected in November 2003,
prepared by Environmental Data Services; January 2006

No. 526: Basewide Quality Assurance Project Plan (QAPP) for LTM at NPL QUI, NPLOU3/Site 6,
NPL OU3/Site 2}, and MCP Sites (IRP Sites 13 & 22, and the FAFSUST Site) - 2 Volumes,
prepared by MaraTech Engineering Services, July 2004
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Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 8: POST RECORDS OF DECISION (RAPTROD) (CONT.):

OU-1 Remedial Action — Operation (Menitoring-Cont.)
No.530-1: Long Term Monitoring Report for Operable Unit 1 (November 2006 Samples}; prepared by

Shaw Environmental, Inc.; May 2607

No. 530-2: Laboratory Report for November 2006 Samples, prepared Life Sciences; December 2006

Ne. 530-3: Datg Validation Report for OU-1 Groundwater Samples collected in November 2006,
prepared by Environmental Data Services; April 2007

SECTION 9: COMMUNITY RELATIONS
CORRESPONDENCE FOLDERS

DOCUMENTS:
No. 197: Restoration Advisory Board (RAB) Minutes, prepared by Hanscom AFB, 29 Nov 94 to present

No. 275-1:  Restoration Advisory Board Meeting Presentation—Groundwater Monitoring Round 8;
prepared by Haley & Aldrich, Inc., September 1995 (Operable Unit 1)

No. 263: Restoration Advisory Board 14 May 1996 Presentation Materials; prepared by CH2M Hill,
May 1996.

No. 275-2: Restoration Advisory Board Meeting Presentation—Groundwater Monitoring Round 9;
prepared by Haley & Aldrich, November 1996 (Operable Unit 1)

No. 355: Community Relations Plan for CERCLA (Superfund) Remedial Response Actions and
Removal Actions; prepared by Hanscom AFB; April 1999

No. 382: NPL Operable Unit | Interim Proposed Plan—[nformation Meeting and Public Hearing
Briefing Slides; prepared by Hanscom AFB, 28 June 2000

No. 538: NPL Operable Unit | Proposed Plan—Information Meeting and Public Hearing Briefing
Slides, prepared by Shaw Environmental, Inc., 20 June 2007

SECTION 10: OTHER IRP ADMINISTRATIVE RECORD RELATED DOCUMENTS:

CORRESPONDENCE FOLDERS

DOCUMENTS:

Ne. 270: Report on Development of Groundwater Supplies; prepared by Metcalf & Eddy; July 1960
{Basewide).

Ne. 144; 40 CFR Part 300 Hazard Ranking System, Final Rule; published by US Government,
December 1990

No.257-1: Base Comprehensive Plan, Vol. I and II; prepared by Benham GP, September 1991

No. 257-2:  General Plan, Hanscom Air Force Base; prepared by Michael Baker Jr., Inc. & Applied
Geographics Inc., October 1998, (replaces 257-1)

No. 257-3:  General Plan Update, Hanscom Air Force Base; prepared by Parsons Brinckerhoff Quade &
Douglas, Inc., November 2003
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Appendix A - Hanscom AFB Installation Restoration Program (IRP)
Administrative Record Index for NPL Operable Unit 1

SECTION 10: OTHER IRP ADMINISTRATIVE RECORD RELATED DOCUMENTS:

DOCUMENTS: —
No. 131-A:  Management dction Plan (MAP) Guidebook; published by Department of the Air Force, May
1992
No. 131-B:  Management Action Plan (MAFP) Guidebook Update,; published by Department of the Air
Force, December 1999
No. 148:  Hanscom AFE s Initinl Management Action Plan (MAP),; prepared by Radian Corporation,
December 1992
No.222:  Management Action Plan (MAP)—Fiscal Year 1993; prepared by Hanscom AFB; December
1592
No. 223: Management Action Plan (MAP)—Fiscal Year 1994, prepared by Hanscom AFB; December
1993
No. 17: CERCLA/IRP Legal review Guide; published by Air Force Materiel Command, 1993
No. 155: U.S. Air Force Environmental Restoration Program NFRAP Guide; prepared by Department
of the Air Force, June 1995
No. 224:  Management Action Plan (MAP)—Fiscal Year 1995 prepared by Hanscom AFB; January
1995
No. 356: Management Action Plan (MAP)—Fiscal Year 1999; prepared by Hanscom AFB, April 1999
No. 125: LS. Air Force Restoration Program Remedial Project Manager's Handbook, prepared by Ve 1*
HQ USAF/LEVR, revised 2000
No. 447: Management Action Plan (MAF), prepared by Hanscom AFB, Revised 15 February 2002
No. 466: Guide for Addressing Natural Resource Injury; Department of the Air Force, July 2002
No. 490-1: Public Comment Document — Public Health Assessment for Hanscom Field/Hanscom AFB;
Prepared by ATSDR, February 2004
No. 490-2:  Final Public Health Assessment for Hanscom Field/Hanscom AFB, Prepared by ATSDR,
April 2004
"
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COMMONWEALTH OF MASSACHUSETTS

IN RE:
CLEAN-UP PLAN AT *
I[TANSCOM AIR FORCE BASE *
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| Public Hearing
Town Hall

10 Mudge Way
Bed[ord, MA 01730
8:06 p.m.
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PROCERIDILIANIGS
ME. MORRIS: 1 see 1bK's5 now a little e
Dit after eighl o'clock and wo wiil now
bagin the public hearing for the Record ol
Decigion. 1'1ll turn the public he=aring over
Lo Mike and 1ot him do the preéesentation.
MR. QUITNLAN: #We are now starting
the public hearing porlion ¢f the meeting.
The official record ig now open. My name is
Michael Quinlan and I will be the hearing
cfficer for tonight. The purposse of tho
hearing is o accept oral couments,

testimony and written commeunts on the

Proposed Plan for the area on Hanscom Field S 1Y
identified as Operable Tnit L1, which
includes Instaligtion Restoration Program
Sites 1, 2 and 3.

All comments and testimony Lhal are
given Lounight will be transcribed wverbalim
and become part of the official record oo
this project. Ench and every commen. will
be respondsd fto ang the Reaponsiveness
Summary cthat wiil! be issued aller Lhe clove
¢f the public comms=nl periocd. ihe

o LI

G&M COURT REPORTERS, LD,
1.800.655.3663 - www.gmcourtreportars.com



kespongiveness Summary will be actached to

the Recvord of NDecigion. 'The Record of

Decision will contain the Air Forca's h
selectod alternative for Oporvable Uail 1 and
rationale for the selection.

This hearing is differenl Lhan the
intormaticonal hearing held earlier. It is
exclusively for ligtening Lo and recording
your <aral comments. We will not respond to
your comments during the hearing unless you

need clarification on something. We may ask

you for clarifigation 1f we gre not sure
what your comment is. Everyone wanting to
comment will be given the opportunity to do
5¢0. Pleage speak up so that everyone
present can hear. Tf you want a copy ©f the
Responsiveness Summary mailed o you when it
ig issued, please state yvour name and
mailing address. If vou do not wanl & copy
of the Respounsiveness Summary, jusgl state
your name and town of resgidence.

The floor is now open o commernt on
the Propoged Plan for Hanscom Air Forice

Rase's Operablce Unit 1.

G&M COURT RFPURTERS, L1D,
1.800.655.3663 - www.gmcourtreporters. com
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15
16
17

18

Paygs 4

(MO commerts. )

MR, QUINLAN: Are there any IurLher
comments o bhe oifered for Lhe Propuosed Plan
for Hanscom Air Force Base's Operable Unic
1?  If there are no further comments to he
made, then | ghould now close tho official
recoxrd for oral testimony.

AUDIENCE MEMBER: T'w Marxrk Pearsoin,
Bedford resident. On the intormation I have
heard in the previous session, I think we
should appraove tho plan. We ghould go
forward as presentoed to the RAR meeting and
L¢ continue the progress of water treatment
and operating Unit 1 and monitoring.

AULLENCE MEMBER: I'm Gary Waldecok

with Mass. bip. wWe'll provide comments by

the end of public comment period.

ME. QUINLAN: Are there any further
comments Lo pe vffered for the Propaoscd Plan
for INanscom JAlr Force Bage's Oparable fnit
1?2

AUDIENE MHMBER: Yos. I'm Sid
Krigmgky. 4 work at Hanscom 231 Foroce Base.

Is there any risk that funding will be

G&M COURT REPORTERS, LTD.
1.800.655.3663 - www. gmoeourtreporters. com
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13
14
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17
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19

20

|
|

—
decreascd or al least cnt back to where you
could not implement & 37

ME. MORRIS: IT'm Don Morrxis of the
Air TFerce and T'll try Lo answer that.

Based upon the 20-year funding of
this program where every -- cvery oneg ol
Liiose 20 years we've been fuliy funded. So
based on that record it's - we're confident
thazt the tunding levels that we need should
be availaple, especially when you look at
the big pilcture, but, of course, il's always
subjeat to the approval of you folksg. But
we have been fully funded for the lagl --
since Day 1.

i Docs that aunswer your question, gic?
‘ ' AUDIFNCE MLEMBER: Yes.

MR. QUTNLAN: Thezre are any further
comments to bhe offered for the Proposed Plan
h for Lhe Hanacom Air Force Base Opervable Uniu
1z
| (Nc comments.)

l Lf there are a¢ further comments Lo
be made, then I shall now alnge the officlal
recordé for oral testimony.
L

G&M CQOURT REPORTERS, LTD,
1.800.655.3663 ~ www.gmecourtreporters.com
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19

11

L2

Puge 6

The regord 18 now clossd, Pleaso

note Lhat you fan still provide written

-

[

comments Shrough July §, co7. T thank you
a:l for coming and have a good svening.
(Whereupon the hcecaring

coancluded ar 8:16 p.m.}

G&M COURT REPORTERS, L'WD,
1.800.655.3463 - www, gmoourtreporters . oom
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CERT IFPFPILICOCATE

COMMONWEALTH OF MASSACHUSETTS

MTIDBLEESRY, &5,

I, Karen Borreson, Nolary Public, do

hereby cexrtify that the foregoing record, pages

1 through ¢, is a complele, accurale, and true

Lranscription of the matter taken in Lhe

aforementioned matter to the best ol oy

knowledge, skills, and ability.

- | G |

Karen Borreson d

My Commisgssion Expires: 5/21/10

O o - !

G&M COURT REPORTERS, T.TD.
1.800.655.3663 - www.gmMCOUrtreporters.com
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APPENDIX C - SELECTED OU-1 REMEDY COST ESTIMATE

COST ESTIMATE FOR ALTERNATIVE G-3
EXISTING DYNAMIC GROUNDWATER REMEDIATION SYSTEM, LAND USE CONTROLS and MONITORING
NPL OU-1
HANSCOM AIR FORCE BASE
Operation and Maintenance (O8M) & Long-Term Monitoring (LTM) Costs
ITEM DESCRIPTION UNIT COS TOTAL COST
{Annual Activities) UNITS | QUANTITY (&)
1.0 System O&M - Includes Monthly RA Report month 12 ($ 24,000 $ 288,000
Compliance Monitoring via EPA 601 - Influent & Effluent Monthly |each 20| % 70 3 1,400
except via EPA 624 Semi-annually each 4% 130 3 520
VER System Compliance Monitoring via Microseeps - 3/mo each 36| % 110 $ 3,960
VER Carbon Replacemeant/Disposal (1,200 Ib GAC Unit) each 418 2,500 $ 10,000
2.0 Sludge Disposal LS 1% 1,000 3 1.000
3.0 Major Repair and/or alterations LS 1]% 12,000 $ 12,000
4.0 Annual LTM S&A {per round)
Figld Crew - in-house staff . na na na 5 -
Laboratary Analysis (VOCs via EPA 8260A) ) each 4718 130 $ 6,110
PE Sample (VOCs) gach il$ 150 $ 150
Fedex cooler 3% 100 $ 300
5.0 Data Validation - Laboratory Analytical Report each 47 8 20 % 940
6.0 Annual Groundwater Report LS 1] % 10,000 $ 10,000
Subtotal % 334,380
7.0 Project Manaagement - 10% 3 33,438
Subtotal $ 367,818
8.0 Contractor G&A (6%) § 22,069
Subtotal 3 189,887
9.0 Contractor Profit {6%) 5 23,393
10.0 Contractor Totat $ 413,280
11.0 GF Electricity - Annually LS 1|$ 686,000 3 66,000
12.0 GF Propane gallon 25,000 | § 1.60 $ 40,000
Total Annual Cost - Year 1 $ 519,280
Government Costs 1o include establishing/maintaing, monitoring and enforcing LUCs/1es $ 25,964
Year 1 Total $ 545,244
Total Annual Cost (Year 2-30) 3 518,280
Years 2-30 - Gavernment Costs to include establishing/maintaing, monitoring and enforcing LUCs/ICs 3 25,964
Year 2-30 Subtotal 3 545,244
Present Warth Annual O&M and LTM (30-yrs, [=7%) $ 6,694,332
Total Present Worth - Q&M and LTM Year 1 + Years 2-30 $ 7.239576
5 Year Site Reviews
ITEM DESCRIPTION UNIT COST TOTAL COST
{Annual Activities) UNITS | QUANTITY {$) &)
13.0 5 Year Site Review Lump sum 1 20000 20000
Total Cost of Review $ 20,000
Contingency (25%) $ 5,000
Subtotal/per review $ 25,000
Present value of series of 6 intervals of 5 years (30yr, i=7%) ] 53,945
Total Present Worth - 5-Year Reviews through year 30 $ 53,945
TOTAL PRESENT WORTH COST (from above} § 7,203,522
Comments
System O&M does not includes acid wash/clean and repack of air stripping fowers or the replacement/disposal of the 5,000 ib GAC units.
System O&M and Project Management includes the Contractor's support in establishing/maintaing, monitoring and enforcing LUCs/lcs.
Ra: 4.0, 5.0 & 6.0 - Alternative G-3 Groundwater Monitoring Assumnptions;
33 wells and 1 surface water points sampled annuaily
QA/QC samples (DUP/MS/MSD) collected at a 10% frequency (i.e. 1 QA/QC set of samples per 10 regular samples)
3 trip blanks submitted annuaily
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AP ) - ARARs Table Hanscom AFB OU-1 - Selected Remedy (Alternative G-3)
Wedia Requirement
o sy
Chemical Specific ARARS
Groundwater Fegaral

g Dynamic Groundwater Remediation System, Land Use Conlirols and Monlt(

Standards (310 CMR 40.0974)

2 standards will onty apply for compouwnds whers tha standard is more
restrictiva than the federal MCL or MCLG, or for which no MCL or MCLG
curmantly exists, Primary threat COCs in groundwatar ara VOCs.

recharge basins and/or drainage ditch. The standards will not ba attainad in

proundwater at tha source aras or within the contaminated plumes in the shart-

term, however, all RAOs ara expected to ba achieved in a reasonable {<50-
years) period of ima. in the intarim LUCs will serve to control the polential
aceess and exposure to contaminated media within the OlU-1.7The selected
remedy als¢ includes annual groundwater and surface watar monitofing in
order {0 track ¢hanges in contaminant concantrations over time. MCLs are
fistad in Table 2-1 for compounds of concam at OU-1.

Faderal Safa Drinking Water Act MCLs are enforceable standards that regulate the concantration of specidi Altemative G-3's groundwater remediation system will reat extacted Relevant and
Maxicmum Contaminant Levals organic and inorganic contaminants that have been determined to groundwates o atain MCLS before discharging Whe treated groundwater to the Appropriate
(MCLs) (40 CFR 141.14-141.16) adversely affect human health in public drinking water suppfies. They alsa | recharpe basins and/or drainage diich. The standards will not be attained in
may be considared relavant and approphiate for groundwater aquifers | groundwatsr at the source ares or within !ie coraminated plumes in the short-
potentially used for drinking water. Primary threat GOGs in groundwater term, hawever, all RAQS are expectad to be achieved in a raasonable (<50-
are VOCs. years) period of time. In the interim LUCs will serve to controt the potential
aceess and exposure to contaminated rmadia within the OU-1.The selecied
remedy alsa includes annual groundwater and surface water monitoring in
ordar to frack changes in contaminant concentrations aver time. MCLs ara
listed In Table 2-1 for compounds of cancarn at OU-1.
Federal Safe Drinking Water Act Non-zere MCLGs ane nonanforcaable healtn goals for public water Alternative G-3's groundwaler remediation system will freat extracted Relavant and
Maximum Contaminant Level Goals systams. MCLGs are set at lavels that would result in no known or groundwater to attain MCLs before discharging the treated groundwater to the |Appropriate
(MCLSs) (40 CFR 141.50-141.51) expectod adverss health effects with an adequate margin of safaty. Non- recharge basins and/or drainage ditch. The standards will not be attained in
zoro MCL.Gs are to be used as goals whea MCLs have not been groundwaler at the source ares or within tha contarminated ptumes in the short-
astablished for a particular sompound of concam. term, howeaver, ail RAOS are expected to be achieved in a reasonabls {(<50-
years) period of Sme. 'n he interim LUCs will serve 1o control the potential
access and exposure to contaminated media within the OU-1,The selected
remedy also includes annua! groundwater and surface water monitonng in
order to track changes in comaminant concentrations over time. MCLs ars
lisied in Table 2-1 for compounds of concem at Cl-1.
USEPA Risk Reference Doses RfDs are considered the levels unlikely fo cause significant adverse health] USEPA RfDs will be used to calculate risk-based groundwater cleanup levels [To Be
(RfDs} effects associated with a threshold mechanism of action in human for non-carcinogans when no federal or stata MCL or non-zero MCLG or state  |Considerad
exposure for a lifetime. GWOIS is available.
USEPA Carcinogan Assassment CSFg represent the most-up-io-date informatian on cancer risk from USEPA RCSFs will be used to calculate risk-based groundwater cleanup |eve|srTa Be
Group Cancer Slope Faclors {(C5Fs) USEFA Carcinogen Assessment Group. for non-carcinogans when no federal of stata MCL or non-zero MCLG or stata | Consideved
GWQS is available,
USEPA Guidslines for Carcinogen These guidelines pravide a framework for assessing cancer risks from USEPA Guidetines will be used to assess risk posed by the site contaminants. [To Be
Risk Assessment axposure to pollutants or other agents in the envirofwment Considered
USEPA Supplamental Guidance for These guidelines pravide a frmework for assessing cancer risks from USEPA Guidefines will be used to assess risk posed by the site contaminants. [To Ba
Assessing Susceplibikity from Eady exposura 1o pollutants or olher agents in the anvironmant Considered
Life Exposure to Carcinogens
State ]
Massachuselts Drinking Water These standards establish State MCLs for organic and inorganic Allsmalive G-3's groundwater remediation system will reat extracted Relavant and
Standards (310 CMR. 22.00} contaminants that have been determined to adversely affect human health | groundwater ta attain MCLs before discharging the treated groundwater to tha {Appropriate
n public drinking water systams. They are to be used where they are recharge basins and/or drainage ditch. The standards will not be attained at th
move stringent than Federal MCLs. source ares or within tha contaminaled plumes in the short-tarm, howaver, all
RAOs are expacted ta be achieved in a reasonable {<50-years) period of time,
In the interim LUCs will serve to contral the patential access and exposure to
contaminated media within the QU-~1, The selected remedy also includes annual|
groundwater and surface water monitoring in order to track changes in
contaminant concentrations over time. MGCLs are listed in Table 2-1 for
compounds of coneern at QU-1.
IMassachusetts Contingency Plan These are promuigated standards for charactarizing the risk posed by Altemative G-3's groundwater remediation system will freat extracted Relavant and
(MCP) Mathod 1 GW-1 and GW-2 COCs in groundwater under tha MCP, The MCP Methad 1 GW-1 and GW| groundwater to attain MCLS befors discharging the treated groundwater to the. | Appropriate
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APPENDIX D - ARARs Tabhle Hanscom AFB QOU-1 - Selected Ramedy {Alternative G-3) - Existing Dynamic Groundwater Remediation System, Land Use Controls and Monitoring

" Media® ¢

~Requiremgnt

Massachusetts Groundwater Quality
Standards (314 CMR 6.00)

These standards limit the concentration of cectain matarials allowed in
classified Massachusetts water. The groundwater at the sile has been
dasignated as GW-1 (i.e., as a potential future drinking water supply}
under state law by means of a Town of Bedford Aquifer Protection Disirict
by-law thal was enacted through a process authorized by and
implemanting the MCP. in addition, MADEF has classifiad the eastemn
side of OU-1, sast of Runway 5-23, as an approved Zane I\; under the
slate drinking water regulations {310 CMR 22.02}, a Zone If is “thal area of|
an aquifer which contributas water to a well under the most savera
pumping and recharge conditions that can be realistically anticipated.”
Further in addition, the northeastem portion of the site ai the northem end
of Runway 5-23 is classified as a Polentially Productive Aquifer; the MCP
defines “Petentially Productive Aguifer” in pact as “all aquifers delineated
by the U.5. Geological Survey (USGE} as a high or medium yield aquifer.”

[Cocation Specific ARARS

Surface water and
wetlands

Federal

ter ra-mediation system will treat extracied
greundwalar to attain GW-1 standards unless a mare restrictive state standard
has been promulagated in which case the more siringent state standard will be
met. GW-1 standards wilt not be attained in groundwaler at the sourca ares or
within the: contaminated plumes in tha shor-term, however, all RAOs are
expected 1o be achiaved in a reasonable (<60-years) perind of time. In the
interim LUCs wilt sarva to control the potential aceess and exposure 10
contaminated media within the OLJ-1,. The selecied remedy also includes annual
groundwater and surface water monitoring in order to track changes n
contaminant concentrations over time. GW-1 standards are listed in Table 2-1
for compounds of concem at QU-1.

Applicable

USC 661 et seq.)

Fish and Wildiife Coordination Acl (16? This act requires consultation with the Fish and Wildlife Service and the

state wildlife resource agency if alteration of a body of water, inciuding
discharge of poiiutants into a wetland, will occur as a result of aff-site
remadial activities. Consultation is strongly recermmended for on-site
actions. This provides proteclion for actions that would affect streams,
welands, other walgr bodies or protected habitats. Any action takan
should protect fish or wildlife, and include measures developed to prevent,
mitigate, or compensate for project-related iosses to fish and wildiife.

Allemalive G-3 inciudes continued operation and optimization of the
groundwater remediation system which discharges treated groundwation into a
drainage gditch which emptys into in the Wetland B/Beaver Pond Area surface
walter. The selacted remedy includes monitoring of the reaiment sysiem
effluent and the long-term monitoring of groundwater and surace waler.
Precautions will be taken lo minimize the potential effect on fish and witdlife
during these activities and any future remediation system alterations,

Relevant and
Appropnale

Wetland sediment and
surface water

Federal

Prataclion of Wellands - Execuiive
Qrder 11930 (40 CFR 6, Appendix A)

Appendix A of 40 CFR & sets forlh policy for carrying out provigiens of the
Protection of Welands Executiva Order. Under this order, faderat
agencies are raquired to minkmize the degradaticn, toss, or destruction of
waltlands, and to preserve the natural and bengficial values of wetlands.
Appendix A requires that no remedial altemnalivas adversely affect a
wetiand if anothar practicable altematve is available. If no alternative is
available, effects from implementing the chosen altemative must be
mitigated.

Alternative G-3 includes continued pperation and optimization of the
groundwater remediation system and the long-termn monitoring of groundwater
and surface water. No additional aclicns, other than ronitoring, are proposed

in the wetlands until RAOs are achieved and existing wells in the Wetland
B/Beaver Pond Area are decommissioned. Thers is no praclicable altemative
thesa remedy components located in or near the Wetland B/Beaver Pond
Area. Precauvlions will be taken to minimize the potential effect on wetlands
during these aclivities,

Applicable

[State

Massachusetts Wetlands Regulations|
(310 CMR 10.51-10.60, MGL c. 131,
Section 40: Wallands Protection Act)

Thase reguiatiens protect inland wetlands such as thosa found at the site
from activities that may alter the resource area by esiablishing buffer zone
areas. The loss may be permitted with replication of the lost area within
two growing seasons.

Altemnative G-3 includes continued operation and oplimization of the
proundwater remediation system and the: long-term monitoring of groundwaler
and surface water. No additfonal actions, other than monitoring, are proposed

in the wetlands until RAOs are achieved and existing wells in the Wetiand
B/Beaver Pond Area are decommissicned. There is no practicable attemative
thess remedy camponents locatad in or near to the Wetland B/Beaver Pond
Area. Activities at the site will be parformed in compliance with {he buffer zone
raquirements for thase resource areas. Under CERGLA, only the subsiantive
requirements of these regulations would apply to this attemative,

Applicable

Other Natural
Resources

Faderal

Protection of Floodplains, Executive
Order 11988 (40 CFR 6, Appandix A)

Appendix A of 40 CFR & sats forth policy for carrying out provisions of the
Protaction of Floodpiains Exgcutive Order. Under this order, federal
apencies are requived to avoid adverse effects, minimize potential harm,
and restora and preserve natural and beneficial values of the floadpiain,

Accerding to tha Comprehensive Ecological Analysis (LEC, August 1997),
portions of OU-1 are Ycated within a 100-year flocdplain.  Allemnative G-3
includes continued opsration and pplimization of the existing groundwater
remediation systemn, and the long-term moniloring of groundwater and surface
watar. No practicabla alternative to these remedy components exists. The
floodplain storage capacity and hydraulics will not be changed by this remedy,

Applicable
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AP{ D - ARARS Table Hanscom AFB OU-1 - Selected Remedy (Alternative G-3)

19 Dynamic Groundwater Remediation System, Land Use Controls and Man.

Action Specific ARARS

Surface watar

Faderal

Clean Watar Act National Pollutant
Discharga Elimination System
{HPDES) Ragutations {40 CFR 122-
126 and 131}

These regulations establish discharge limitations, monitoring requirements
and best management practices for any direct discharge from a point
source into surface watar.

Alternative G-3 includes continued operation and optimization of the
grounchwater remediation system, which includes the discharge of effluent from
the treaiment plarit to a drainage channel which emptys into in the Wetiand
B/Beaver Pond Area surface water.. The effluent will ba sampled and

analyzed to ensure compliance with requlatory discharge parametars.

CMR 3.00; MGL ¢. 21 Sactions 26-
53)

surface walers, Direct discharges of wastewatsr to surface waters must
masat effluant discharge limits established by this program.

State
Clean Waters Act - Surface Water This act and prograrn establish the requiremnents intended to maintain the Alternative G-3 includes continued operation and optimization of tha
Discharge Permit Program (314 quality of surface watars by controlling the divect discharge of poliutants to

groundwater remediation system, which includes the discharge of effluent from
the treatmant plant to a drainage channal which emptys into in the Walland
BiBeavar Pond Area surface water.. The effluant will be sampled and
analyzed o ensure compliance with regulatary discharge parmmeters. Under
CERCLA, only the substantive requiremants of these regulations would apply
to this altemative.

Groundwater

Federal

Rascurce Cansarvation and
Reacovery Act {(RCRA) 40 CFR Part
264, Subpart F-Releases from Solid
Waste Managament Units (40 CFR
264.90-264.101 and 265.9(-265.94)

Ganeral facilities requirements for groundwater monitoring at affectad
facilities and general requirements for coerective action programs, if
required, at the affected facilities.

This program has been telegated to the state. Groundwater monitenng will be
conducted in accardance with Massachusetts requirements.

Underground Injection Control
Program (LIIC) (40 CFR 141 148}

These regulations oulline minimum program and performance standards
for urderground injection wells and prohibit any injection that may cause a
violation of any primary drinking water regulation in the aguifar.

This program has been delagated to the state and takes effect through the
State requirements listed balow.

Stare

Ma Hazardous Waste Management
Rufes (HWMR) Groundwater
Protection {310 CMR 30.660-30.678)

These requiations require groundwater monitoring at specified regulated
units that treat, store or dipose of hazardous wasta. Maximum
concentration limits for the hazardous constituents are specified in 310
CMR 30.668.

Groundwater monitoring wnder Altemnative G-2 will be conducted in accordance,
with these requirements.

MA Siandards for Analytical Data for
Remedial Response Action, Bureau
of wasta Site Cleanup Pglicy 300-83.

This policy dacribes tha minimum stapdards for analytical data submitted
o the MADEP.

All sampling plans for Alternative G-3 will ba designed with consideration of the
analylical methods provided in his poficy.

IMassachusetts Groundwater
Discharge Permit Program {314

CMR 5.00; MGL c.21 Sections 268-53;
310 CMR 27.01 - 27.11)

This program Is designed to protect state groundwaters for thair highest
potantial use by regulating discharges of pollutants to state groundwaters
and requirng the MADEP to regulate the oullets for groundwater
discharges and associated treatment works. These reguiations set
effiuent limits far the discharge of polfutants 10 groundwater. Recharge
wells used axclusively to replenish an aquifer with uncontaminated water
are exemnpt from this requirement. Uncontaminated water is water which
upon discharge coutd not cause a violation of applicable water quality
standards.

Altemative G-3 includes contirved operation and optimization of the
groundwater remediation system, which includes tha option to discharge of
treated water 1o the ground via recharge basins. The treatment system's
effluent will be sampled and analyzed to ensure the dischargs of freated water
1o groundwater would comply with the substantive requirements of thase
regulations. Undar GERCLA, only the substantive requiremants of thase
regulations would apply to this altemative.

MaA Underground Injection Control
{UIC) Program: (310 CMR 23.01-
23.11)

These regulations require acquiring a permit in order to inject wastes,
chemicals or other substances inte the subsurface.

Altemative G-3 includes continued oparation and optimization of the
groundwater ramadiation systam, which may include the injection of
permanganate, molasses or ather substances for in-situ remediation of on-site |;
groundwater contaminants. Te ensure that these injections complias with the
substantive requiremants of thesa regulations the proposed quantities to be
injected will ba included in the wark plan/design that will ba submitted to EPA
and MA DEP for comment and concurrence prior 1o an injection and injeclions
will only be considered for on-site Jocations that are upgradient of the boundary}-
interceptor wells. Also ine groundwater menitodng program will 5
reviewed/revised {o ensure adequacy for the assessment of the impact of any |
injactions. UUnder CERCLA, only the substantive requirements of these
ragutations would apply to this altemative.
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APPENDIX D - ARARs Table Hanscom AFB GU-1 - Selected Remedy (Aiternative G-3} - Existing Dynamic Groundwater Remediation System, Land Use Cantrols and Monitoring

Media Roequirement -~ lon to'be Takan to Attaln Requirement . PR
Miscellaneous Actions |State
Massachusetts Ergsion and Provides guidance and best management praciices regarding erosion and | Construction of any new wells (if needed) will be performed in accordance with|To Be
Sediment Cantrol Guidalines for sediment control. this guidance as appropriate. Considered
Urban and Suburban Areas (May
2003)
Massachusetts Well These regulatichs provide for certain notification requiremants upon weil | The decommissicning or akandanment of wells {whan no langer needed) will [Applicable
Decommissiening Requirements {313 abandonment. be performad in accordance with these requirements,
CMR 2.03 )
Waste | Federal
RCRA Identification and Listing of These requiraments establish the maximum cancantrations of Alternative G-3 nciudas continued operation and optimization of the Applicable
Hazardous Wastes (40 CFR 261.24) |contaminants for which the waste would be a RCRA-characteristic groundwater remediation system, which includes the potential generation of
hazardous waste for 1oxicity. wasles wiich may be classified as hazardous. These materals include the
recovered solvent from the groundwaler treatment system, the activated
carbon from the airfvaper ireatmenis systems associated with the groundwater
treatment and vacuum ennanced recovery syslems, groundwaler samples,
and soil borings that may rasult from the inslatiation of new wells. Under
CERCLA, only Ne substaniive iequirengnis ol these 1eyaialions would apply
_ {o this allemnative. B
RCRA Standards Applicable 1o Massachusetts has been delegated the authority 1o administer these " Alternative -3 ncludes continued oparalion and optimization of the Applicable
Generators of Hazardous Waste (40 RCRA standards through its state hazardous waste management groundwater remediation system, which includes the potential generation of
CFR Part 262) regulations. wastes which may be classified as hazardous. These malenals include the
recovered solvent from the groundwater treatmant system, the activated
carbon from the airfvapor treatments syslems assaciated with the groundwater
traatment and vacuur anhanced recovery systems, grovndwater sampies,
and soil borings that may result from the installation of new welts. Under
CERCLA, only the substantive requirements of these regulations would apply
ta this altarnative.
State
MA HWMR, Use and Maragement of]  Thesa regulations sal torth requirements for use and management of Altemalive G-3 includes continued operalion and optimization of the Applicable
Containers, 310 CMR 30.689; tantainers and tanks at hazardous waste facilities. greundwatar remadiation system, which includes the patential generation of
Storage and Treatment in Tanks, 310 wastes which may be classified as hazardous. Undar CERCLA, only the
CMR 30.699 substantive requirements of these regulations would appiy to this aiternative.
Massachusetts Hazardoys Waste Establishes requirements and standards for generators of hazardous Altarnative G-3 intludes cantinued operation and optimization of the Applicable
Managemen! Rules (HWMR), 310 wasle that address general waste managemant measuras, including the groundwater remediation system, which includes the potential ganeration of
CMR 30.300-30.37 1, Requirements accumulation of hazardous wasta prior lo off-sile disposal, preparing the wasles which may be classified as hazardous. Under CERCLA, only tha
for Generators hazardous wastes for shipment, and preparing appropriate waste substantive requirements of thasa regulations would appty to this altemative.
manifests.
Air Federal
RCRA - Air Emission Standards for These regulations establish requirernents for conbroling smmisions from If operation of the groundwater remediaticn system under Alternative G-3  |Relevant and
Progess Venls, 40 CFR Part 264, process vents associated with reatment processes that manage involves managemant of hazardous waste with erganic concentrations of a1 |Appropriate
Subpart AA hazardous wastes with organic concentrations of 10 ppm or more. least 10 ppm, equipment used in remedial activies will meet the requirements
and be monitored for compliance.
RCRA, Air Emission Slandards for Contains air pollukant amission standards for equipment leaka at IF operation of the groundwater remediation system under Altemative G-3  |Relavant and
Equipment teaks 40 CFR 264, hazardous waste TSD faciliies. Contains design spacifications ang invglves managemsnt of hazardous wasta with organics of at least 10 ppm, |Appropniate
Subpart BB requirements for manitoring for leak detection. It is applicable to equipment] eguipment will mest the design specifications, and will be menitored for keaks.
1hat coMains or contacts hazardous wasles wilth arganic concentrations of
at least 10% by weight.

{
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RCRA, Air Emission Standards for

D - ARARs Table Hanscom AFB OU-1 - Selected Remedy (Aﬂerﬁatlva GB)( 1g Dynamic Groundwater Remediation System, Land Use Controls and Mon

Containg air pollutant emission standards for ownars and operators of TSD

If operation of the groundwaker remediation systam under Alternative G-3

[Policy No. WSC-94-150)

systems for the air strippars and the vacuum anhanced recovery system that
were designed to meet air discharge standards. Thesae off-gas treatment
systems arefwill be monitored and maintained to ensure air emissions continue
meel discharge standards. Linder CERCLA, only the substantive requirements|
aof these regulations would apply to this altsmative.

Relavant and

Tanks, Surface Impoundments and faciliias using tanks, surface impoundments, and containers to manage " | involves management of hazardous waste with organics of atleast 10 ppm,  [Apprapriate
Gomainers (40 GFR 264, Subpan CC | hazardous waste, Specific organic amissions controls have {o be installed]  equipmant used in in remediation activities witl mest the requirement to ba

if the average volatile organic concentantions are equal or greater than monitored for compliance.

100 ppmw.

USEPA Palicy on Gontrol of Air Provides guidance on the control of air emissions from air strippers usad Alternalive G-3 includes continued oparation and optimization of the To Be
Emissions from Superfund Air at Superfund sites and distinguishes between raguirements for attainment | groundwater ramediation system, which includes an off-gas treatmant systam |Considered
Strippers at Superfund Groundwatar and nonattainment areas for ozona. for the air strippers. This off-gas treatment system will be manitored and
Sitas, Cffice of Solid Waste and maintainad to ensure air emissions meet discharge standards.
|Emargancy Response (OSWER)
Diractive 9355.0-28
UUSEPA New Engtand Region States that Suparfund air strippers in ozane nonattainment areas generally Altemalive G-3 includes continued operation and optimization cf the To Be
Memorandumn, 12 July 1589 from merit controls on all VOC emissions. groundwater remediation system, which already includes an offgas treatment |Consicared
Louis Gitto to Menfil 5. Hohman systam for the air strippars.
State
mEP Off-Gas Treatment of Point | This policy establishes permiting requiramants for air stipper installations, Altemnativa 5-3 includes continued operation and optimization of the To Be
Sourca Remedial Air Emissions groundwater remadiation system, which already includes off-gas treatment | Considered

Massachusetts Air Pallution Control
Repulations (310 CMR 7.18)

These regulations establish the standards and requirements for air
pollution sontrol in the Commeonwealth. Section 7.18 detaits requirameants
for air pollution controls for volatile organic compounds.

Alternative G-3 includes continued operation and optimization of the
groundwater remediation system, which already includes off-gas treatment
systems for the air strippers and the vacuum enhanced recovery system that
wera designed o meet air discharge standards. These cif-gas treatmnent
syslems arelwill be monitored and maintained 1o ensure air emissions continua|
meet discharge siandards, Under CERCLA, only the subsiantive requirements]
of thesa regulations would apply to this altemative.

Applicable

Massachusetts Rules for Remaedial
Air Emissions (310 CMR 40.0043)

The Massachusetts rules set farth standards for emlssions from remedial
activities, including a general requiremant for 85% confral over emissions
from the remadial system.

Aiternalive G-3 includes continued operation and optimization of the
groundwater remediallon system, which already includes off-gas treatment
systams for the air strippers and the vacuum enhanced recovery system that

wore designed to meet air discharge standards. These of-gas treatment
systems are/will be monitored and maintained to ensura air emissions continue
meel discharge standards. Under CERCLA, only the substantive requirements|
of these regulations would apgly to this altemative.

Relevant and
Appropriate

Massachusetis Threshold Exposure
Limits {TELs) and Allowable Ambient
Limits {AALs} for Ambient Air

The Massachusetts Departrment of Environmental Protaction has issuad
guidanca setting out parmissible concentations of air toxics in ambient air.
Tha TELS and AALs are usad to guide penmitting decisians for sources of

Aif toxics.

Remedial aclivities under Alternative G-3 will be monitored to ensure remedial
alr amissions de not cause any excesdances of TELs and AALs. Under
CERCLA, only the substantive requirements of these regulations would apply

to this altemalive,

To Be
Considered

AALS - Allowable Ambiert Limits

ARARs - Applicable or rekevant and appropriaie requinements.

CERCLA - Comprehensive Environmental Response,
Compensation. and Liabilty Act.

CFR - Code of Federal Regulations.

CMR - Code of Massachusetts Regulatons

COCs - Contaminanis of Concem

CSFs - Cancer Slopa Factors

CWA- Clean Water Act.

EPA - Envionmantal Protection Agency.
GAC - Granular Activaked Carbon

GWQS5 - Groundwater Cuality Standards
LUCs - Land Use Controlg

RIDs - Risk Refergnce Doses

SOWWA, - Safe Drinking Water Act.

TELs - Threshoid Exposire Limits

T5D - Treatment, Storage and Dispasal
USC - United States Code.

VOU - Volalke Crganic Compaunds

MGL - Massachusenis Genaral Laws

WPDES-NMational Falutant discharge elimination system,
ppm - parts per million

pomy - parts per millicn try wisght

RCRA - Resource Conservation and Recovery Act.
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DEVAL L. PATRICK

COMMONWEALTH OF MASSACHUSETTS |
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

DEPARTMENT OF ENVIRONMENTAL PROTECTION
ONE WINTER STREET, BOSTON, MA 02108 617-292-5500

Governor

TIMOTHY P. MURRAY

Lieutenant Governor

September 28, 2007

James T. Owens, Director Re: ROD Concurrence Letter
Office of Site Remediation and Restoration Operable Unit 1.
Region 1 Hanscom Air Force Base, Bedford, MA

U.S. Environmental Protection Agency
One Congress St., Suite 1100 (HIO)
Boston, MA 02114-2023

Dear Mr. Owens:

The Massachusetts Department of Environmental Protection (MassDEP) has reviewed the
Record of Decision (ROD) and the Selected Remedy recommended by the U.S. Air Force for
Operable Unit 1 {OU-1) at the Hanscom Air Force Base Superfund Site. For the reasons
described below, the Department concurs with the Selected Remedy for the Site.

QU-1 consists of property that includes Hanscom AFB, an active military base owned and
operated by the Federal government through the Department of the Air Force (USAF) located in
Bedford, Lincoln, and Lexington, MA. OU-1 also includes the property Hanscom Field, located
adjacent to and north of the Base, which is a full-service General Aviation airport owned by the
Commonwealth of Massachusetts and operated by the Massachusetts Port Authonty and the
Federal Aviation Administration. Hanscom Field was leased from the Comrmonwealth and used
as a military airport by the Air Force from 1942 to 1973. Groundwater beneath OU-1 is
contaminated with volatile organic compounds as the result of historical USAF activities.

The Selected Remedy addresses groundwater contamination and residual soil contamination
through a combination of continued operation of the existing groundwater remediation System,
Land Use Controls/ Institutional Controls, the monitoring of groundwater and surface water, and
conducting Five-Year Reviews as long as any hazardous substances, pollutants or contaminants
remain at the site above levels that allow for unrestricted exposure and unlimited use. This
remedy is expected to treat the sources of groundwater contamination, effectively contain the
migration of groundwater contaminants, reduce the overall extent of the groundwater plume via a
reduction in contaminant mass, and prevent exposure to residually contaminated soils. The
Selected Remedy is based on a future use scenario of an active airfield and conservation land.

This informatien is available in alternate format, Call Derald M. Gomes, ADA Coordinator at 617-556-1057. TDD Service - 1-800-29§-2207.

#assDEP on the Woerld Wide Web: htip:ffwww.mass.govidep
£ Panled on Recycled Paper

IAN A BOWLES

LAURIE BURT
Commissioner



The Selected Remedy for this site is a comprehensive approach that is intended to address all
current and potential future exposures and subsequent risks caused by soil and groundwater
contamination.

-If you have any questions regarding this letter, please contact Garry Waldeck, Project Manager at
(617) 348-4017 or Jay Naparstek, Deputy Division Director at (617) 292-5697.

Sinc ,

o B.a

Laurie Burt
Commissioner
Bureau of Waste Site. Cleanup

CC: Mr. Thomas Best USAF
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TOWN OF BEDFORD

BEDFORD, MASSACHUSETTS 01730 1D . 7816876124

fi

CONSERVATION COMMISSION

Robert Kenyon
¢ hair
Elizabeth Bagdonas

Caiegrnation Adrinicfrtar

Town Hall

10 Mudge Way

Bedford, MA 01730-2144
Phone 781-275-6211

Fax 781-275-1334
i U

-

Email chgabych@@town,

fonl,

July 27, 2007

Mr. Thomas Best, IRP Manager
66 MSG/CEG, 120 Grenier Street
Hanscom Air Force Base, MA 01731

Re: Hartwell Town Forest and Jordan Conservation Area

Dear Mr. Best:

The attached correspondence from Joseph O Keefe requests information on the management
and land use status of two Bedford conservation areas, the Hartwell Town Forest and George Jordan

Conservation Area.

In 1940, the Hartwell Town Forest was accepted by the Town as a gift, “‘to be placed under the
Town Forest Act”. (Reference: Hirtory of Hurtwei! Tomwn Forest) :

The 1957 Conservation Commission Act (Massachusetts General Laws Chapter 40 section 8C)
authorized the establishment of a locally appointed municipal agency (the Commission), whose role
was to protect natural resources, acquire important land and water areas, and manage these properties
for conservation and passtve recreation. {Reference: MACC Environmental Handbook, p. 1]

At the 1977 Annual Town Meeting, the Town voted to assign junsdiction over Hartwell Town
Forest to the Conservation Commission. According to a 1997 opinion from Town Counsel, a town
forest is part of the “public domatn™ under section 19 of C. 45 of the General Laws. Section 19 says in
relevani part that “‘such public domain shall be devoted to the culture of forest trees, or to the
preservation of the water supply of such city or town...”



TOWN OF BEDFORD

BEDFORD, MASSACHUSETTS 01730 - R

r—
P e e i

Mr. Thomas Best
July 27, 2007
Page 2

Chapter 40, section | 5A requires the Conservation Commission to approve change in use
and/or transfer of control, but this law does not entirely override the forest’s public trust status since it
was a gift to the town. For that matter, town meeting must also agree to a change in both use and
control. The potential change in use and the nature of the change in legal or physical control would
also need to be analyzed in tight of Article 97 which protects the public right to freedom from
excessive and unnecessary noise, among others. Article 49 of the Articles of Amendment to the
Massachusetts Constitution (inserted in its present form by the 97" Article of Amendment in 1972)

says in relevant part:

“The people shall have the right to clean air and water, freedom from
excessive and unnecessary noise, and the natural, scenic, historic,
and aesthetic qualities of their environment; and the protection of the
people 1n their right to the conservation, development and utilization of
the agricultural, mineral, forest, water, air and other natural resources is
hereby declared to be a public purpose.” [Reference: 1997 Town Counsel Report]
e
The George Jordan Conservation Area was conveyed to the Town in 1971 “through its ~
Conservation Commission, for administration, control and maintenance”, under the provisions of
Massachusetts General Laws, Chapter 40, section 8C — the “Couservation Commission Act”. The
option to purchase, further states that the land shall be “managed and controlled by the Conservation
Commission of the Town of Bedford for the promotion and development of the natural resources and
for the protection of the watershed resources of said Town.”

Please do not hesitate to contact the Commisston 1f you would like more information on the
Hartwell or Jordan conservation areas.

Sincerely,

! %
éjia’&éé /2 / . /fﬁfjr'/f?-‘“‘f cle .

Elizabeth J. Bagdonas
Conservation Adnunistrator

‘IMN'
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